HEALTH AND SAFETY PLAN FOR
BAYONNE BARREL AND DRUM
SAMPLING PROGRAM

Prepared for:
PRP Group / de maximis, inc.

June 21, 2002

@uest Environmental & Engineefing Services, Inc.

301314

S0 A O




Health and Safety Plan for
Bayonne Barrel and Drum Soil Sampling Program

Prepared for:
PRP Group/de maximis, inc.

Prepared by:
Quest Environmental & Engineering Services, Inc.
1741 Route 31
Clinton, NJ 08809

June 21, 2002




Site Health and Safety Plan Acknowledgement
Bayonne Barrel and Drum Site '

| have read, understand and agree to abide by the provisions as detailed in this Site-Specific
Health and Safety Plan prepared for Quest Environmental & Engineering Services, Inc.
personnel and subcontractors. Failure to comply with these provisions may lead to disciplinary
action and/or my dismissal from the work site. ’

Printed Name Signature Date
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1.0 INTRODUCTION

1.1  Objectives :

This Health And Safety Plan (HASP) has been prepared to protect Quest Environmental &
Engineering Services, Inc. (Quest) employees and its subcontractor personnel from potential
hazards which may be present during the soil sampling program for the work at the Bayonne
Barrel and Drum Site. These workers will be in close contact with contaminated soil and
operating mechanized equipment, and therefore must be informed of the potential health and
safety concerns during the performance of this work.

1.2  Facility and Site Description .

The site is located at 150 to 154 Raymond Boulevard in Newark, Essex County, New Jersey,
and occupies approximately 15 acres of Block 5002, Lots 3 and 14. The site is bounded by
Raymond Boulevard and an exit ramp from Routes 1 and 9 to the north and west, respectively;
an entrance ramp to the New Jersey Turnpike to the east and south; and a movie theater
parking lot to the southwest.

Bayonne Barrel and Drum operated as an unlicensed TSD facility from the early 1940s until the
early 1980s when the company filed for bankruptcy under Chapter 11. When the facility was in

-.operation, drum-cleaning operations involved both open- and closed-head drums. Drums were

washed with a caustic solution, which was drained through an oil-water separator before being
discharged to a 50,000-gallon underground storage tank. The liquid was decanted from the
tank into the sewer system. An incinerator was used to clean the open-head drums. Incinerator
residue was collected in two pits (approximately 14 feet deep) on either side of the incinerator.
The U.S. Environmental Protection Agency (EPA) conducted activities in March 1993 to remove
material displaying the RCRA characteristic of ignitability contained in abandoned trailers.
Following a fire at the site on July 8, 1994, EPA commenced additional removal activities.
Inspections at the site revealed ash piles, shredded tires, contaminated vertical and
underground storage tanks, contamination within buildings and the presence of a then-
estimated 45,000 drums, some containing hazardous substances. Many of the drums
containing materials were open, severely deteriorated and/or improperly stored. Removal
activities conducted to date include, but are not limited to:

1. Securing the site with measures such as repairing the perimeter fence and installing warning
signs




Removal of approximately 46,000 drums, some containing hazardous substances;
Testing, segregating, and over-packing of hazardous substances:

Removal of two ash piles contaminated with dioxin and lead:

Removal of tanks containing contaminated sludge.

O b b

The site is currently abandoned and owned by the City of Newark. The site is fenced but has no
active oversight or monitoring. All utilities are turned off. This phase of work will be limited to
sampling below the inside of the buildings, which were never thoroughly investigated in prior
assessments.

Extensive prior sampling of site soils by others, including Dan Raviv & Associates (1986), Louis
Berger and Associates (1986), and Blasland, Bouck & Lee (1997), has characterized site soils
and ground water. This characterization has confirmed the presence of numerous organic and
inorganic hazardous substances, including ethy! benzene, xylenes, PCBs, cadmium, chromium
and lead. In addition, the presence of dioxin has been confirmed.

1.3 Policy Statement

It is the policy of Quest to provide a safe and healthful work environment for all its employees.
Quest considers no phase of operations or administration to be of greater importance than injury
and illness prevention. Safety takes precedence over expediency or shortcuts. Every accident
and every injury is preventable. We will take every reasonable step to reduce the possibility of
injury, iliness or accident.

This HASP prescribes the procedures that must be followed during the activities at the Bayonne
Barrel and Drum site. Operational changes that could affect the health or safety of personnel,
the community or the environment will not be made without the prior approval of the Project
H&S Coordinator and the Site Supervisor.

The provisions of this Plan are mandatory for Quest on-site personnel and subcontractors
assigned to this project. All visitors to the work site are to abide by the requirements of the
Plan.

1.4 References

This HASP complies with applicable Occupational Safety and Health Administration (OSHA)
and EPA regulations. This Plan follows the guidelines established in the following:

» Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992).

» Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities,
2




National Institute of Occupational Safety and Health (NIOSH), OSHA, USCG, EPA (86-116).
Title 29 of the Code of Federal Regulations (CFR), Part 1910.120 and Part 1926.

Pocket Guide to Chemical Hazards, DHHS, PHS, CDC, NIOSH, (1994).

Threshold Limit Values, ACGIH, (1995).

Quick Selection Guide to Chemical Protective Clothing, Forsberg, K. and S. Z. Mansdorf, 2™
Ed., (1993).




2.0 RESV.PONS'IB"ILITVIAES

2.1 All Personnel

Each individual is personally responsible for the Health & Safety (H&S) of his person and his/her
coworkers, for completing tasks in a safe manner, and for reporting any unsafe acts or
conditions to his Supervisor and/or the Site Supervisor. All personnel are responsible for
continuous adherence to these H&S procedures during the performance of their work. No
person may work in a manner that conflicts with the letter or the intent of, or the safety and
enwronmental precautions expressed in these procedures. After due warnings, Quest will
dlsmxss from the site any person who violates safety procedures. All on-site personnel will be
trained in accordance with 29 CFR 1910.120 and this document Personnel assigned and their
responsibilities are as follows:

2.2  Project Health and Safety Coordinator

The Project H&S Coordinator for the project will be Mr. Darin Vogel. Mr. Vogel is responsible
for the preparation and modification of this HASP. Any changes to the HASP must be approved
by the Project H&S Coordinator. The Project H&S Coordinator will advise the Project Manager
on H&S issues and will establish and oversee the project air-monitoring program. The H&S
Cocordinator is the designated regulatory contact on matters related to occupational H&S.

2.3  Project Manager

- The Project Manéger (PM) is Mr. Ken Swider, who is ultimately responsible for verifying that all -

project activities are completed in accordance with the requirements and procedures in this
plan. The PM is responsible to provide the Site Supervisor with the eduipment, materiais and
qualified personnel to implement fully all .safety requirements in this HASP. It is the
responsibility of the PM to:

* Report all accidents and incidents to the H&S Coordinator, and thoroughly inves,t'_i‘gate all
such occurrences on the project; -

* Approve, in writing, addenda or modifications of this HASP; and

» Suspend work if health and safety-related concerns arise.

2.4  Site Supervisor : : : _

The Site Supervisor will be Mr. Dan Beder. Mr. Beder will be responsible for field

implementation of the HASP with'respect to site activities. This will include communicating site

requirements to all on-site project personnel, and consultation with the Project H&S Coordinator.
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Since there are no operating utilities at the site, the Supervisor will be required to carry a cell
phone for communications and, in the event of emergency, to notify appropriate emergency
authorities. In addition, the Site Supervisor will be responsible for informing the Project H&S
Coordinator and Project Manager of any changes in the work plan, so that those changes may
be properly addressed. Other responsibilities include:

» Enforcing the requirements of the HASP. This includes performing daily safety inspections
of the work site.
* Stopping work, as required, to ensure personal safety and protection of property, or where
life or property-threatening noncompliance with safety requirements is found.
» Determining and posting routes to capable medical facilities and emergency telephone
~numbers (including poison control facilities) and arranging emergency transportation to
medical facilities.
» Notifying local public emergency officers of the nature of the site operations, and posting of
their telephone numbers in an appropriate location.
» Observing on-site project personnel for signs of chemical or physical trauma.
* Ensuring that all site personnel have been given the proper training requirements and have
the appropriate training documentation on-site, and monitoring all team members to ensure
compliance with the HASP.

2.5 Subcontractors

On-site subcontractors and their personnel retained by Quest are responsible for understanding
and complying with all site requirements. Subcontractors are required to follow the guidelines
established in this HASP.

2.6  On-Site Personnel and Visitors
All personnel are required to réad and acknowledge their understanding of this HASP. All site
project personnel are expected to abide by the requirements of the plan and cooperate with site

supervision in ensuring a safe and heaithful work site. Site personnel are required to
immediately report any of the following to the Site Supervisor:

* Accidents and injuries, no matter how minor;

e Unexpected or uncontrolled release of chemical substances;

e Any symptoms of chemical exposure;

* Any unsafe or malfunctioning equipment; v

* Any changes in site conditions that may affect the H&S of project persbnnel. '




3.0 JOB HAZARD ANALYSIS

3.1 Scope of Work

The scope of work includes the use of a Geoprobe apparatus to penetrate the ground to collect
soil samples. Cuttings are expected to be negligible, and will be placed back in the borehole.

3.2 Job Hazard Assessment

3.2.1 Pre-Mobilization

Before drilling, the existence and location of underground pipes, electrical equipment and gas
lines should be determined. A mark-out must be called in providing location and depth of
proposed sampling. No work shall be conducted unless a mark-out confirmation number is
received. Since the client’s knowledge of the area is incomplete, an appropriate device, such as
a magnetometer will be used to locate the line. An Underground/Overhead Utility Checklist
shall be used to document that nearby utilities have been marked on the ground, and that the
drill site has been cleared. The checklist shall be in the possession of the Site Supervisor prior
to commencement of the intrusive investigation at that point of the site.

3.2.2 Physical Hazards - General Work

The primary physical hazards for this project are associated with the operation of the Geoprobe
66-DT rig. Operation of mechanical equipment involves care in maintaining a clear work area to
stand and the minimization of loose clothing during operations. The wearing of hard hats, safety
glasses and ear protection will be required. Because the site has been abandoned and debris
is present, physical slip, trip and fall hazards are a strong concern when entering and exiting the
work area. Care should be taken in entering dark enclosed areas, as open pits, trenches and
other man-made hazards exist.

3.2.3 Heat Stress

Wearing personal protective equipment (PPE) puts site personnel at considerable risk of heat
stress. Heat stress effects range from transient heat fatigue to serious illness and death. Heat
stress is caused by a number of interacting factors, including environmental conditions, clothing,
workload and the individual characteristics of the worker. Because heat stress is one of the
most common and potentially serious illnesses during operations, preventive measures and
alertness to the symptoms are vital.




Heat stress monitoring should commence when personnel are wearing Level C PPE, including
Tyvek coveralls, when the ambient temperature exceeds 70 degrees Fahrenheit (° F). If
impermeable garments are not worn, heat stress monitoring should commence at 85° F. The
symptoms of heat stress are discussed in Chapter 4.0.

3.3  Geoprobe Safety

The primary physical hazards for this activity are associated with the use of the Geoprobe
equipment. Accidents can occur as a result of improperly placing the equipment on uneven or
unstable terrain, or failing to adequately secure the equipment prior to the start of operations.
Underground and overhead utility lines can create hazardous conditions if contacted by the
Geoprobe equipment. Common safety concerns during drilling are:

* Wire Rope: Worn or frayed wire rope presents a laceration hazard if loose wires protrude
from the main bundle.

s Working Surfaces: Slippery work surfaces can increase the likelihood of back injuries,
overexertion injuries, and slips and falls.

* Materials Handling: The most common type of accident that occurs in material handling
operations is the “caught between” situation when a load is being handled and a finger or
toe gets caught between two objects.

3.3.1 Safety Procedures

The Geoprobe operator is responsible for the safe operation of the equipment as well as the
crew's adherence to the requirements of this HASP. The driller must ensure that all safety
equipment is in proper condition and is properly used. The members of the crew must follow all
instructions of the driller, wear all personal protective equipment, and be aware of all hazards
and control procedures. The drill crews must participate in the Daily Safety Meetings and be
aware of all emergency procedures.

Each day, prior to the start of work, the Geoprobe rig and associated equipment must be
inspected by the driller and/or drill crew. The following items must be inspected:

e Vehicle condition;

e Proper storage of equipment;
e Condition of all wire rope;

» Fire extinguisher; and

e First Aid Kit |




Should any mechanical repair of the rig be required, the battery should be disconnected and
appropriate measures such as “lock-out/tag-out” be performed to prevent accidental starting of
equipment being serviced.

3.4 Hazardous Material Safety Assessment

This site has been thoroughly investigated by others in prior investigations conducted since the
early 1980s. Prior investigations conducted by Dan Raviv and Associates, Louis Berger and
Associates, and Blasland, Bouck & Lee have provided significant amounts of data on soil and
ground water. This soil investigation will be performed in areas below the buildings to complete
the site characterization. It is expected concentrations detected below the buildings will be
similar to or lower than those concentrations detected in the drum-handling and yard areas.
Based on the review of prior assessment data, the following compounds of concern exist for the
site:

Petroleum Hydrocarbons

Volatile Organics

PAHs

Metals

Pesticides

PCBs

Dioxins

Chemical hazard information and MSDS sheets, previously submitted to EPA by Blasland,
Bouck & Lee, are included in Appendix A. The primary pathways of concemn are inhalation and
ingestion during sampling: Sampling will involve a Geoprobe Macrocore which is “pushed” into
the soil. This method of sampling generates less dust and vapors than traditional drilling with
cuttings. Air monitoring during sampling for both volatile organic compounds (PID) and dust
(particulate) will provide the necessary data to assess personal protection needed to conduct
this work.




4.0 SAFETY PROGRAM

The fdllo’wi‘ng work practices will be observed during all site activities:

4.1 General Practices

* At least one copy of this plan shall be available at the project site, in a location readily

available to all personnel. '

e Contaminated protective equipment, such as respirators, hoses, boots, etc., shall not be

removed from the regulated area until it has been cleaned or properly packaged and

labeled. .

e Legble and understandable precautionary labels that comply with the hazard

communication standard shall be affixed prominently to all containers of contaminated

scrap, waste, debris, and clothing.

Removal of contaminated soil from protective clothing or equipment by blowing, shaking, or

any other means that disperse contaminants into the air is prohibited.

* No food or beverages shall be present or consumed in the regulated area.

¢ No tobacco products shalil be present or used in the regulated area.

o Cosmetics shall not be applied within the regulated area.

» Contaminated materials shall be stored in tightly closed containers, in well-ventilated areas.

 Containers shall be moved only with the proper equipment, and shall be secured to prevent

dropping or loss of control during transport.

» Emergency equipment shall be located outside storage areas in readily accessible locations

that will remain minimally contaminated in an emergency.

* All areas that have been determined as uncontaminated inside the regulated area will be
clearly marked as such. No personnel, equipment, etc. shall be in these areas until they
have been decontaminated. '

* Ensure that no one is required to lift more than 60 pounds.

T TN N N N EBE BE
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All personnel on-site shall use the buddy system (working in pairs or teams). If protective
equipment or noise levels impair communications, then prearranged hand signals shall be used
for communication. Visual contact shall be maintained between crewmembers at all times, and
crewmembers must observe each other for signs of toxic exposure. Indications of adverse
effects include, but are not limited to:

» Changes in complexion and skin coloration
e Changes in coordination
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» Changes in demeanor
s Excessive salivation and pupillary response
e Changes in speech pattern

Employees shall inform their partners or fellow team members of nonvisible effects of
overexposure to toxic materials. The symptoms of such overexposure may include:

¢ Headaches
¢ Dizziness

¢ Nausea
e Blurred vision
e Cramps

e Irritation of eyes, skin, or respiratory tract
Visitors to the site shall abide by the following:

e All visitors shall be instructed to stay outside the contaminated zone (exclusion and
decontamination zones) and remain within the clean zone during the extent of their stay.
Visitors shall be cautioned to avoid skin contact with contaminated or suspected
contaminated surfaces.

» Visitors requesting to observe work conducted in the exclusion zone (EZ) must wear all
appropriate PPE prior to entry into that zone. |If respiratory protective devices are
necessary, visitors who wish to enter the contaminated zone must produce evidence that
they have had a complete physical examination, training, and have been fit-tested for a
respirator within the past 12 months.

» Visitor inspection of the contaminated area shall be at the discretion of the Site Supervisor,

4.3  Heat lliness Prevention ’

One or more of the following control measures can be used to help control heat stress and are
mandatory if any site worker has a heart rate (measure immediately prior to rest period) in
excess of 110 beats per minute: '

o Site workers will be encouraged to drink plenty of water throughout the day. They will be
advised to slightly increase their salt intake by fightly salting their food.

e On-site drinking water will be kept cool (50° to 60° F) to encourage personnel to drink

frequently.

e A work regimen that will provide adequaté rest periods for cooling down will be established,
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as required.

e All personne! will be advised of the dangers and symptoms of heat stroke, heat exhaustion,
and heat cramps.

» Cooling devices such as vortex tubes or cooling vests should be used when personnel must
wear impermeable clothing in conditions of extreme heat.

* Employees should be instructed to monitor themselves and coworkers for signs of heat
stress and to take additional breaks as necessary.

» A shaded rest area must be provided. All breaks should take place in the shaded rest area.

e Employees shall not be assigned to other tasks during breaks.

» Employees shall remove impermeable garments during rest periods. This includes Tyvek-
type garments. i

» All employees shall be informed of the importance of adequate rest, acclimation, and proper
diet in the prevention of heat stress disorders.

The signs of heat stress disorders are given below.

Heat Cramps. Heat cramps are caused by heavy sweating and inadequate electrolyte
replacement. Signs and symptoms include muscle spasms and pain in the hands, feet and
abdomen.

Heat Exhaustion. Heat exhaustion occurs from increased stress on various body organs.
Signs and symptoms include:

o Pale, cool, moist skin
o Heavy sweating

e Dizziness, nausea
e Fainting

Heat Stroke. Heat stroke is the most serious form of heat stress and should always be treated
as a medical emergency. The body's temperature regulation system fails, and the body
temperature rapidly rises to critical levels. Immediate action must be taken to cool the body
before serious death or injury occurs. Signs and symptoms of heat stroke include:

* Red, hot, unusually dry skin

e Lack of, or reduced, perspiration
e Nausea

e Dizziness and confusion
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e Strong, rapid pulse and confusion
e« Coma :

4.4 Confined Space
No confined space activities are planned for this work.

4.5 Hearing Conservation

All personnel shall wear hearing protection, with a Noise Reduction Rating (NRR) of at least 20,
when noise levels exceed 85 dBA. Operation of the Geoprobe rig will necessitate use of
hearing protection equipment.

4.6 Sanitation

4.6.1 Potable Water
The following rules apply for all project field operations:

¢ An adequate supply of potable water will be provided at each work site.

* Portable containers used to dispense drinking water shall be capable of being tightly
closed, and shali be equipped with a tap dispenser. Water shall not be drunk directly from
the container.

* Containers used for drinking water shall be clearly marked and not used for any other
purpose. '

» Disposable cups wiil be supplied; both a sanitary container for unused cups and a
receptacle for disposing of used cups shall be provided.

4.6.2 Toilet Facilities
No operating toilet facilities are available at the site. Water will be providéd to flush existing
toilet facilities.

4.6.3 Trash Collection

Trash collected from the contamination reduction zone (CR2) will be separated as routine
hazardous waste. Trash collected in the support and break areas will be disposed of as
nonhazardous waste. Trash receptacles will be set up in the CRZ and in the support zone.
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5.0 PERSONAL PROTECTIVE EQUIPMENT

Geoprobe operation and sampling activities will initially be performed in modified Level C, based
on prior sampling and monitoring performed by Blasland, Bouck & Lee and others. Continuous
monitoring of the work area to demonstrate and evaluate the atmosphere will be performed to
verify the appropriate respiratory protection. Should monitoring indicate levels of concern,
operations will be upgraded to be performed in full Level C respiratory protection. If conditions
warrant higher levels of protection, site work will be suspended until those conditions can be
rectified. If Level B PPE is required, the project must be reviewed and a plan addendum
prepared by an H&S professional.

51 Levels of Protection

The level of personal protection selected will be based upon real-time air monitoring of the work
environment and an assessment by the Site Supervisor of the potential for skin contact with
contaminated materials. The PPE selection matrix is provided below. This matrix is based
upon information available at the time this HASP was written.

}Suppon zone work D
Geoprobe operation, sampling Modified C/C
[ Decontamination Modified C/C

5.1.1 Level D

The minimum level of protection that will be required of Quest personnel and subcontractors at
the site will be Level D, which will be the initial protection level for site entry and support zone
work. The following equipment will be used:

e Hard hat;

o Steel-toe work boots;

o Safety glasses with sideshields;

e Long pants and long-sleeved shirt.

5.1.2 Modified Level C

The minimum level of protective equipment work on-site during Geoprobe operation and
sampling is:

e Hard hat;

e Steel-toe work boots with boot covers;
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e Safety glasses with side shields;

* NIOSH-approved, half- face, air-purifying respirator with NIOSH-approved cartridges
for organic vapors/acid gas cartridges in combination with high-efficiency particulate
filters (HEPA) which are NIOSH/MSHA-approved:

e Tyvek coveralls;

e Latex gloves;

e long pants and long-sleeved shirt.

5.1.3 LevelC
Level C protection, if required upon air monitoring, for this project will consist of the following:

5.2

e Hard hat;

*  NIOSH-approved, full face, air-purifying respirator with NIOSH-approved cartridges
for organic vapors/acid gas cartridges in combination with high-efficiency particulate
filters (HEPA) which are NIOSH/MSHA-approved:

e Steel-toe work boots with boot covers;

e Latex and nitrile gloves;

e Polyethylene-coated Tyvek coveralls;

e Long pants and long-sleeved shirt.

Respiratory Protection Program

The site respiratory protection program will consist of the following:

All appropriate site personnel will have an assigned respirator.

All site personnel must be fit tested and qualified in the use of an air-purifying respirator
within the past 12 months. Fit test and respirator qualification cards must provided to the
Site Supervisor prior to commencing site work.

All site personnel must, within the past year, have been medically certified as being capable
of wearing a respirator. Documentation of the medical certification must be provided to the
Site Supervisor, prior to commencement of site work.

Only properly cleaned, maintained, NIOSH-approved respirators are to be used on this site.
If respirators are used, the respirator cartridge is to be disposed of at the end of each work
shift, or when load-up or breakthrough occurs.

Contact lenses are not to be worn when a respirator is worn.

All site personnel will be clean-shaven. Mustaches and sideburns are permitted; however,
they must not touch the sealing surface of the respirator.

Respirators will be inspected, and a positive/negative pressure test performed prior to each
use.
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After each use, the respirator will be wiped with a disinfectant, cleansing wipe. When used, the
respirator will be thoroughly cleaned at the end of the work shift. The respirator will be stored in
a clean plastic bag.

The following procedures are only mandatory if Level C or higher PPE is required for this
project. Whenever a person leaves a Level C ar higher work site, the following decontamination
sequence will be followed:

* Upon entering the CRZ, rinse contaminated materials from the boots or remove
contaminated boot covers.

e Clean reusable protective equipment.

* Remove protective garments, equipment, and respirator. All disposable clothing should be
placed in plastic bags, which are labeled with contaminated-waste labels.

e Wash face and neck.

» Proceed to clean area and dress in clean clothing.

e Clean and disinfect respirator for next use.

e Proceed to the sign-out point.

All disposable equipment, garments and PPE shall be bagged in two 6-mil plastic bags, properly
labeled for disposal. '

5.3 Using Personal Protective Equipment

Depending upon the level of protection selected for this prdject, specific donning and doffing
procedures may or may not be required. The following procedures are mandatory if Level C or
higher PPE is selected.

All persons entering the EZ shall put on the required PPE in accordance with the requirements
of this plan. When leaving the EZ, PPE will be removed in accordance with the procedures
listed, in order to minimize the spread of contamination.

5.3.1 Donning Procedures _
These procedures are mandatory only if Level C or higher PPE is required for the project:

* Remove bulky outerwear. Remove street clothes and store in clean location.
e  Put on disposable work clothes or coveralls.
e Put on the required chemical protective coveralls or rain gear.
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e Put on chemical protective boots or boot covers.

o Tape the legs of the coveralls to the boots with duct tape.

e  Put on chemical protective gloves as required by the HASP.

» Tape the wrists of the protective coveralls to the gloves.

* Don respirator / mask and perform appropriate fit check.

e Put hood or head covering over head and respirator straps. Tape the hood to the face of
the respirator/mask.

* Don remaining PPE, such as safety glasses or goggles and hard hat.

If these procedures are instituted, one person shall remain outside the work area to ensure that
each person entering has the proper protective equipment. No persons shall be allowed to
enter an EZ if they are not wearing the fequired PPE.

5.3.2 Doffing Procedures

The following procedures are only mandatory if Level C or higher PPE is required for this
project. Whenever a person leaves a Level C or higher work site, the following decontamination
sequence will be followed: '

¢ Upon entering the CRZ, rinse contaminated materials from the boots or remove
contaminated boot covers.

¢ Clean reusable protective equipment,

* Remove protective garments, equipment, and respirator. All disposable clothing should be
placed in plastic bags which are labeled with contaminated-waste labels.

e Wash face and neck.

¢ Proceed to clean area and dress in ciean clothing.

e Clean and disinfect respirator for next use.

e Proceed to the sign-out point.

All disposable equipment, garments and PPE shall be bagged in two 6-mil plastic bags, properly
labeled for disposal.
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6.0 SITE CONTROL

6.1 Authorization to Enter

Only personnel who have completed 40 hours of hazardous waste operations as defined under
OSHA Regulation 29CFR 1910.120, have completed their 40-hour training or refresher training
within the past 12 months, and have been certified as fit for hazardous waste operations by a
physician within the past 12 months shall be allowed within a site area designated as an EZ or
CRZ. Personnel without such training may enter the designated support zone. The Site
Supervisor will maintain a list of authorized persons. That list will be provided to each
representative. Only personnel on the authorized persons list will be allowed within the EZ or
CRZ.

6.2 Hazard Briefing

No person will be allowed on any field sites during site operations without first being given a site
hazard briefing. In general, the briefing will consist of a review of the tailgate safety meeting.
All persons on the site, including visitors, must sign the site-specific tailgate safety meeting
form. ‘

6.3  Entry/Exit Log

A log will be maintained on-site of all Quest personnel, subcontractors and visitors. Those
individuals who are to enter the site operational area will be required to meet with the site
supervisor and conduct a hazard briefing.

6.4  Entry Requirements

In addition to the entry requirements listed above, no personnel will be allowed on any site
unless they are wearing the minimum PPE as described in Chapter 5.0. Personnel entering the
EZ or CRZ must wear the required PPE for those locations.
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7.0 DECONTAMINATION

The project area will be divided into three work zones: exclusion zone (EZ), a contamination
reduction zone (CRZ), and a support zone (SZ). The Site Supervisor will be responsible for
designation of the work zones. The contaminated zone will exist only during drilling operations
and in a 20-foot radius around the Geoprobe rig. Only personne! and authorized visitors who
have completed 40-hour hazardous waste training and who are wearing the required PPE will
be allowed within this zone.

Immediately adjacent to the contaminated zone, a decontamination area for equipment and
personnel will be established. This area will also be delineated with traffic cones and/or barrier
tape.

The remainder of the project area will be designated as the 'support zone. No special markings
or warning labels are r’eqijired for this area. ,

71 Personnel Decontamination

All personnel working in the contaminated zone must undergo personnel decontamination prior
to entering the support zone. The personnel decontamination area shall consist of the following
stations: '

Station 1. Personnel leaving the contaminated zone will remove the gross contamination from
their outer clothing and boots.

Station 2. At Station 2, personnel will remove their Tyvek coveralls and gloves and deposit
them in the lined waste receptacles. Personnel will wipe their respirators (if used), hard hats,
and boots with clean, damp cloths and then remove those items. Those items are then hand-
carried to the next station.

Station 3. Wash basin with soap and water; respirator sanitation station. At this station,
personnel will thoroughly wash their hands and face before leaving the decontamination zone.
Respirators will be sanitized and then placed in a clean plastic Ziploc bag.

7.2 Equipment Decontamination

The Geoprobe rig and any vehicles that have entered the contaminated zone will be
decontaminated prior to leaving the decontamination zone. If the level of contamination
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anticipated is low, decontamination for vehicles will be limited to rinsing of tires with water. For
sites with significant levels of contamination, steam-cleaning or pressure-washihg of vehicles
and equipment will be required. Decontamination of the rig prior to on-site use and upon
leaving the site will be conducted at the existing decontamination pad using a powerwasher.

7.3 Personal Protective Equipment Decontamination

Where and whenever possible, single-use, external protective clothing shall be used for work
within the EZ or CRZ. This protective clothing shall be disposed of in marked containers.
Depending upon subsequent analysis, that protective clothing may require disposal as
hazardous waste.

Reusable protective clothing will be rinsed at the site with detergent and water. The rinsate will
be collected for possible disposal as hazardous waste.
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8.0 SITE MONITORING

8.1  Air Monitoring

Air monitoring will be conducted at each site to determine employee exposure to airborne
contaminants and unsafe atmospheres. The monitoring results will dictate the selection and
appropriateness of PPE. The monitoring devices to be used, at a minimum, are a combustible
g‘las/oxygen meter and a photoionization detector (PID) and a particulate monitor (MIE
MiniRAM).

Monitoring for particulates and organic vapors for the purpose of estimating worker exposure
levels will be conducted in the breathing zone with the PID and the MiniRam during field
activities. At a minimum, readings will be recorded every 30 minutes on air-monitoring logs or
field notebooks.

Air monitoring will be conducted continuously with the LEL/O, meter during Geoprobe operation
if flammable/explosive vapors are suspected. All work activity must stop where tests indicate
the concentration of flammable vapors exceeds 10% of the Lower Explosive Limit (LEL) at a
location with a potential ignition source. Such an area must be ventilated to reduce the
concentration to an acceptable level.

o _<_ 1 Opp}n | Normal opérafic;hét;"cibﬁtihue breathing zone
monitoring every 30 minutes.

Total HydrocarbdhsA — |0 ppm t
> 10 ppm to 100 ppm | Upgrade to fuil Level C; increase monitoring
frequency to every 15 minutes.

> 100 ppm Stop work; investigate cause of reading;
contact Project Manager.

Airborne Particulates < 2.0 mg/m® Normal operations. Continue monitoring.
2.0 mg/m® Upgrade to full Level C Protection.
‘| Flammable .Vapors ~ | <10% LEL Normal operations.
(LD >10% LEL Stop work; ventilate area; investigate source
| of vapors.
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8.2 Noise Monitoring

Noise monitoring is not proposed for this phase of work. However, all individuals working with
heavy machinery such as the Geoprobe rig will be required to use disposable insert ear
protectors or exterior ear guards.

8.3 Heat Stress

Heat stress monitoring shall be initiated whenever ambient temperatures on site exceed 85° F.
At the discretion of the Project H&S Coordinator, environmental and/or physiologic monitoring
will be carried out. Monitoring and interpretation of monitoring results will be in accordance with
Section 4 of this plan.
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9.0 EMPLOYEE TRAINING

9.1 General

All on-site project personnel shall have completed at least 40 hours of hazardous waste
operations-related training, as required by OSHA Regulation 29 CFR 1910.120. All field
employees receive a minimum of three days of actual field experience under the direct
supervision of a trained, experienced subervisor. Those personnel who completed the 40-hour
training more than 12 months prior to the start of the project shall have completed an 8-hour
refresher course within the past 12 months. The Site Supervisor shall have completed an
additional 8 hours of relevant H&S training and shall have a current first-aid/CPR certificate.
Subcontractor personnel must meet the above training requirements.

9.1.1 Tailgate Safety Meetings

Prior to the start of the project, all personnel will participate in a tailgate safety meeting. During
the tailgate safety meeting, the HASP will be discussed. The Site Supervisor will ensure that
the anticipated site hazards are summarized and explained to all personnel, and that those
personnel are aware of the precautions they must take to minimize their exposure to those
hazards. Tailgate safety meetings will be held at the start of each work shift. All new
employees must attend the meeting and be familiar with this HASP.

Attendance records and meeting notes are maintained with the project files.

9.1.2 Material Safety Data Sheets

The site-specific HASP includes Material Safety Data Sheets (MSDS) and accupational health
guidelines for chemical substances known to be on site (Appendix A). The HASP is maintained
on-site and is accessible to all site employees. Each emp]oyee is required to review and sign
the HASP before starting work on the site.

9.1.3 Site-Specific Health and Safety Plan

Quest has prepared a site-specific HASP for this project falling within the scope and application
of 29 CFR 1910.120. Injury and iliness prevention programs are written for ail other projects.
The Site Supervisor presents the HASP and discusses it with all personnel assigned to the
project. All workers and visitors must read and sign the HASP, acknowledging acceptance of
site rules and understanding of site hazards before the start of the site work.

9.2 Site Workers' Basic Course
On-site workers are required to have minimum of 40 hours Health and Safety training. The
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following is a list of the topics normally covered in a 40-hour training course which on-site

employees are required to have had training in:

e General site safety

» Physical hazards (fall protection, noise, heat stress, cold stress)

o Safety, health and other hazards typically present at hazardous waste sites

o Use of PPE _

e  Work practices by which employees can minimize risks from hazards

» Safe use of engineering controls and equipment on-site

* Medical surveillance requirements including recognition of symptoms and signs which might
indicaté overexposure to hazards

e Worker right-to-know (Hazard Communication OSHA 1910.1200)

¢ Routes of exposure to contaminants

e Engineering controls and safe work practices

e Components of the site H&S program

e Decontamination practice for personnel and equipment

e Emergency response plan

9.3 Supervisors’ Course Content

Management and supervisors must receive an additional eight hours of training that includes:
¢ General site safety and health programs

e PPE programs

e  Air monitoring techniques.

9.4  Site-Specific Training
Site-specific training will be accomplished through a review of this HASP and the daily tailgate
safety meetings.

9.5  First Aid and Cardiopulmonary Resuscitation

At least one employee shall be current in first aid/CPR, will be assigned to the work crew and
will be on the site whenever operations are ongoing. Annual refresher training in first aid and
CPR is required to maintain the currency of the certificate.
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10.0 MEDICAL SURVEILLANCE

10.1 Medical Examination
All on-site project personnel shall have completed a comprehensive medical examination within

the past 12 months that meets the requirements of OSHA Regulation 29 CFR 1910.120. The
annual medical includes the following elements:

e Medical and occupational history questionnaire \

¢ Physical examination

e Complete blood count, with differential

e Liver enzyme profile

e Chest X-ray once every three years for non-asbestos workers

e Pulmonary function test

e  Audiogram

» Electrocardiogram for persons older than 35 years of age, or if indicated during
physical examination

e Visual acuity ‘

e Follow-up examinations, at the discretion of the examining physician or the
corporate medical director.

The examining physician provides the employee and employer with a letter summarizing his
findings and recommendations. Each employee also has the right to inspect and copy his
medical records.

The examining physician provides the employer with a letter confirming the worker's fitness for
work and ability to wear a respirator. A copy of this letter for all project workers will be kept for a
minimum period of thirty years.

10.1.1 Annual Examination

Each year, subsequent to the placement examination, all on-site employees and subcontractors
must undergo an annual examination. Chest X-rays are taken every third year. The medical
and occupational history is updated with each examination. Supervisors and office personnel
may be required to have medical evaluations conducted every two years depending upon work
performed and job description.
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10.2 First-Aid and Medical Treatment

All persons on site must report any near-miss incident, accident, injury, or illness to their
immediate supervisor or the Site Supervisor. First aid will be provided by the designated site
first-aider. The employee's supervisor or the Site Supervisor will complete the "Supervisor's
Employee Injury Report" and conduct an accident investigation as soon as emergency
conditions no longer exist and first-aid and/or medical treatment has been ensured.

If first-aid treatment is required, first aid kits are to be kept at the CRZ. If the injured is not
ambulatory, or shows any sign of not being in a comfortable and stable condition for transport,
then an ambulance/paramedics should be summoned. If there is any doubt as to the injured
worker's condition, it is best to let the local paramedic or ambulance service éxamine and
transport the worker.

10.3 Medical Restriction

When a medical care provider identifies a need to restrict work activity, the terms of the
restriction will be discussed with the employee and supervisor. ' Every attempt will be made to
keep the employee working, while not violating the terms of the medical restriction.

I3

10.4 Medical Records

Medical and personal exposure monitoring records will be maintained according to the
requirements of 29 CFR 1910.20 and shall be kept for 30 years post-employment. Employee
confidentiality shall be maintained. Employees and their authorized representatives have the _
right to access these records.
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11.0 EMERGENCY PROCEDURES

This HASP has been developed to allow site operations to be conducted without adverse impact
to the H&S of project personnel, other personnel, and the environment. Supplementary
procedures are included in this section to address extraordinary conditions that might occur at
the site.

111 General

The Site Supervisor will maintain a cell phone at all times since no phones are available on-site.
The Site Supervisor will also establish evacuation routes and assembly areas for each site. All
personnel entering the site will be informed of these routes and assembly areas. If the site is
large and the evacuation routes not clear, a site plan will be made marking the evacuation
routes and will be posted at conspicuous locations.

Each site will be evaluated for the potential for fire, explosion, chemical release, or other
catastrophic events. Unusual events, activities, chemicals, and conditions will be reported to
the Site Supervisor.

11.2 Pre-Emergency Planning

During the momning safety meetings, all employees will be trained in and reminded of provisions
of the emergency plan, communication systems, and the evacuation routes. The plan will be
revised as necessary to reflect the most current site conditions. The following is a listing of
emergency phone numbers. ‘ :

AGENCY/FACILITY: _“TELEPHONE
Fire ' 911
Police 11
Hospital ) — o911
Poison Control Center | ~(800) 642-3625
CHEMTREC | (800) 424-9300 (24-hour)

The Poison Control Center can be called to provide information concerning accidental
poisonings of site personnel (or other individuals). They can provide information for specific first
aid procedures and will have MSDS information for most toxic compounds.
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CHEMTREC is available to provide information concerning spill procedurés or to assist in
evaluation unexpected chemical hazards. For example, if you are on a site, and come across a
container of substance X and want information regarding handling procedures for the container,
you can call CHEMTREC and they can provide information to help you. If you have spilled
substance X, they can provide information regarding clean-up procedures for the spill. They
can also provide additional information on other agencies to contact conceming the specific
incident.

11.3 Emergency Procedures
If an incident occurs, the following procedures will be used:

* The Site Supervisor will evaluate the incident and assess the need for assistance.

e The Site Supervisor will call for outside assistance as needed.

* The Site Supervisor will act as liaison between outside agencies and on-site personnel.

e The Site Supervisor will ensure the Project Manager and the H&S Coordinator are notified
promptly of the incident.

e The Site Supervisor will take appropriate measures to stabilize the incident scene.

Contractors are responsible for assisting the Site Supervisor in his mission within the
parameters of their scope of work. The Site Supervisor must be notified of any personal injury
and will respond. The Site Supervisor must be notified of any other types of emergencies.

11.4 Safety Signals
Vehicle or portable air horns will be used for safety signals as follows:

e One long blast: Emergency evacuation of the site
e Two short blasts: Clear working area around powered or moving equipment

11.5 Medical Emergency

All employee injuries must be promptly reported to the Site Supervisor. The Site Supervisor will:

e Ensure that the injured employee receives prompt first aid and medical attention.

e Ensure that the Project Manager and General Manager are promptly notified of the
incident.

¢ Initiate an investigation of the incident.

11.5.1 Chemical Inhalation

Any employee complaining of symptoms of chemical overexposure noted in Chapter 3.0 will be
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removed from the work area and transported to the designated medical facility for examination
and treatment. It is highly unlikely that the chemicals anticipated as being on site, in the
concentrations anticipated, would cause situations immediately dangerous to life and healith.

11.5.2 Eye Contact

Project personnel who have had contaminants splashed in their eyes or who have experienced
eye irritation while in the contaminated zone, shall immediately proceed to the eyewash station,
set up in the decontamination zone. Do not decontaminate prior to using the eyewash. Remove
whatever protective clothing is necessary to use the eyewash. Flush the eye with clean running
water for at least 15 minutes. Arrange prompt transport to the designated medical facility.

11.5.3 Skin Contact

Project personnel who have had skin contact with contaminants will, unless the contact is
severe, proceed through the decontamination zone, to the wash-up area. Personnel will
remove any contaminated clothing, and then wash the affected area with water for at least 15
minutes. The worker should be transported to the medical facility listed below, if they show any
sign of skin reddening, irritation, or if they request a medical examination.

11.5.4 Personal Injury Accident

In the event of a personal injury accident, the Site Supervisor will assess the nature and
seriousness of the injury. In the ease of serious or life-threatening injuries, normal
decontamination procedures may be ignored. Less serious injiries such as strains, sprains,
minor cuts, and contusions may only be treated after the employee has been decontaminated.

Following decontamination, a project team member qualified in first aid and CPR will administer
suitable first aid. The Site Supervisor wiil then, if necessary, arrange transport to the appropriate
medical facility.

11.6 Directions to the Hospital for Medical Emergencies

The attached map provides directions to St. James Hospital. The telephone number is (973)
589-1300. From the site, turn right onto ramp. Make left onto Doremus Avenue, which will turn
into Raymond Boulevard. Go to Market Street and turn left. Travel four (4) blocks to Jackson
Street and turn right. Travel to Lafayette Street. The hospital entrance is on the left.

11.7 Fire

In the case of a fire on the site, the Site Supervisor will assess the situation and direct fire
fighting activities. The Site Supervisor will ensure that the client site representative (if there is
one) is immediately notified of any fires. Personnel will attempt to extinguish the fire with
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available extmgunshers |f safe to do so. The local fire department (911) will be called in the
event of a fire that is difficult to safely and immediately extinguish.

11.8 Site Emergency Facilities

Emergency facilities will be located in the work truck. Materials necessary at these facilities
include:

. First aid kit

. Eye wash kit if a splash potential exists

. Fire extinguisher

. Map to the nearest hospital and emergency numbers must be posted
. Decontamination equipment

o this HASP.
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Directions

Saint James Hospital
155 Jefferson Street
Newark NJ 07105
(973)589-1300)

FROM THE GARDEN STATE PARKWAY,
NORTH OR SOUTH

Take the Garden State Parkway to Route 280 East (Exit 145). Follow 280 E for 2 miles in
one of the two right lanes, until the exit marked Performing Arts Center, Route 21 South.
Follow Route 21 South, which also is McCarter Highway. Pass the Gateway Plaza and go to
the third traffic light, Lafayette Street, and turn left. Follow Lafayette to Jefferson Street (six
blocks) and turn right, Saint James Hospital's parking lot is a short distance from the comner
on the left. (You may follow signs to Saint James Hospital posted along this route.)

FROM ROUTE 3 WEST

Take Route 3 West to Route 21 South. Follow Route 21 South into Newark (where Route 21 -
changes to McCarter Highway). Pass the Gateway Plaza and go to the third traffic light, .
Lafayette Street, turn left. Foliow Lafayette Street to Jefferson Street and turn right. Saint
James Hospital's parking lot is a short distance from the corner on the left. (You may follow
the signs to Saint James Hospital posted along this route.)

FROM NJ TURNPIKE, NORTH OR SOUTH : -————\

Take the New Jersey Tumnpike, either North or South, to Exit 15E. Bear left after toll,
following sign toward Newark/Raymond Boulevard. At the end of the ramp, bear right and
follow sign for Raymond Blvd./Newark. Proceed underneath railroad track to first traffic light
and continue on Raymond Bivd. Go straight on Raymond Blvd., after the overpass, go down
300 feet and bear left. Tumn left onto Jefferson Street. Continue on Jefferson Street and pass
two traffic lights. The hospital is on the right side. Saint James Hospital's parking lot is on
the left, a short distance from the second traffic light. (You may follow signs to Saint James
Hospital posted along this route.)
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6/14/02 3:45 PM




™

APPENDIX
A




e —

Chemical Hazard Information

‘Refer 10 foomotes at end of table.

AL/9-93/WP/REF:CHEMTABL

Qdor .
Substance 1p* Threshald , IDLH
[CAS] (eV) {ppm) Route® | Symptoms of Exposure Treatment Source® (NIOSH)
- Arsenic and soluble NA NA Inh | Ulceration of nasal sep- | Eye: Irrigate immaediately (16 min)
inorganic compounds Abs tum, dermatitis, Skin: Soap wash immediately
{as As) Ing ' gastrointestinal disturb- | Swallow:
. Con ances; hyperpigmenta-. Immediately medical
17740-38-2) tion of the skin (carcino- attention
genic); peripheral
neuropathy, respiratory
R irritation. .
Acetone 9.7 13-100 Inh Irritated eyes, nose, and | Eye: irrigate immediately
Ing throat; headache, dizzi- | Skin: Soap wash immediately
[67-64-1) Con ness; dermatitis. Breath: Respiratary support
Swallow:
immediate medical attention
Benzene 9.24 | 34-119 inh lrritates eyes, nose, "Eye: Irrigate immediately
11 » Abs respiratory system; Skin: Soap wash promptly
1| (71-43-2] | ing giddiness; headache, Breath: Respiratory support
: Con | nausea, staggered gait; | Swallow:
fatigue; anorexia, Immediate medical attention
 lassitude; dermatitis,
' bone-marrow
"depression. Carcino-
,_g_enic.
Cadmium dust (as Cd) NA NA inh | Pulmonary edema, Eye: lrrigate immediately
Ing dyspnea, cough, chest | Skin: Soap wash immediately
[7440-43-9) tightness, substernal Breath: Respiration support
pain; headacha; chills, Swallow:
muscular achas; Immediate medical attention
"~ {.nausea, vomiting,
» diarrhea; anosmia,
; emphysema, protein-
‘ uria, mild anemia.
Carcinogenic.
Chromium metal (as: Cr) NA - NA - Inh Histologic fibrosis of ‘Eye: lrrigate immediately
' ing | lungs. Skin: ‘Soap wash immediately
il {7440-47-3) ! Breath: Respiratory support
Swallow;
Immediate medical attention
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Chemical Hazard Information

Odor
Substance ([ od Threshold IDLH
ICAS]) (eV) {ppm) Route® | Symptams of Exposure Treatment Source® (NIOSH)'
Copper dusts and mists NA NA Inh Irritated pharynx and Eye: Irrigate immediately
{metal) Ing nasal mucous Skin: Soap wash immediately
‘(copper sulfate) Con ‘membrane; nasal per- ‘Breath: Respiratory support
) foration; eye irritation; Swallow:.
{7440-50-8) metallic taste; derma- Immediate medical attention
titis; in animals: ‘ling,
kidney, and liver
damage; anemia.
Coal-tar-pitch volatiles ? ? Inh Eye sensitivity to light, | Eye: lrrigate immediately (1.5
{benzene-soluble : Con eye and skin irritation; | mins)
" || fraction) dermatitis, bronchitis. | Skin:  Soap wash
il (polynuclear aromatic | Carcinogenic. ' Breath: Respiratory support
_hydrocarbons [PAH]) ' Swallow:
Immediate medical attention
{66996-93-2) k
DDT NA NA Inh | lrritation of eyes, skin; Eye: irrigate immediately
ing. - pares tongue, lips, Skin: Water flush immediately
{60-29-3] Abs .face,; tremor, appre, Breath: Respiratory support
: Con dizz, conf, mal, Swallow;
headache, fatigue, Immediate medical attention.
i convulsions, paresis
) hands, vomiting. A
carcinogen..
Dioxin NA NA Inh Chloracne, anorexia, Eye: lrrigate immediately
Abs weight loss, Skin: Soap wash immediately
{TCDD, 2,3,7.8 ing hepatotoxicity, vascular | Breath: Respiratary support
Tetrachhlorodibenzo-p- lesions, gastric ulcers. Swallow:
1 dioxin Immediate medical attention
{1746-01-6}

Refer to footnotes at end of table,
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AL/9-93/WP/REF:CHEMTABL

Chemical Hazard Information
e
Odor :
‘Substance S Threshold IOLH
[CAS) {eV) {ppm) Route® | Symptoms of Exposure Treatment TWA® STEL® Source* (NIOSH)!
1,2 Dichlorobenzene 9.06 0.5-1 Inh lrritated eyes, nose;. Eye: lrrigate immediataly
: . ing liver, kidney damage; Skin: Soap wash immaediately
. © Abs skin blisters | Breath: Respiratory support
‘ e Con | Swallow: - "
'{95-50-1) ) Immediate medical attention
Ethyl benzene 8.76 0.09-0.6 Inh ] liritates eyes, skin, Eye: Irrigate immediately
Ing | throat; dizziness, head- | Skin: Water flush promptly
{100-:41-4) Con . ache; nausea; liver, Breath:  Respiratory support:
kidney disfunction. Swallaw:
Immediate medical attention
Lead NA NA Inh Weakness, lassitude, Eye: Irrigate immediately
inorganic dusts. & fumes: ing insomnia; facial pailor; Skin: Soap flush promptly
(as Pb) Con eye pallor, anorexia, low | Breath: Respiratory support
body weight, malnutri- Swallow:
1 {7439-92-1) tion; constipation, .ab- Immediate medical attention
| I : dominal pain, colic;
anemia; gingival lead’
line; tremors; wrist and
ankle paralysis; brain
damage; kidney
damage; irritated eyes;
hypotension.
Methyl Methacrylate ? ? " Inh | lrritates eyes, skin, Eye: Irrigate immediately
. Ing nose; throat; respiratory | Skin: Soap flush promptiy
Abs irritation. Breath: Respiratory support
Swallow:
f Immediate madical attention
Refer to foomotes at end. of wable.
3 Rev. 01/12/94



Chemical Hazard Information

Odor

153469-21-9} and
{Araclor 1254)
[11097-69-1)

Poison by subcutaneous
route. Carcinogenic,
Aroclor 1264: irritated
eyes and skin; acne-
form dermatitis; poison
by intravenous route.
Moderataly toxic by
ingestion and
intraperitoneal routes.
Carcinogenic,

Immediate medical attention

Substance P Threshold: IDLH:
[CAS] {eV) {ppm) Route® | Symptoms of Exposure Treatment TWA* STELY Source® (NIOSH)'
‘Nickel, metal, and other NA NA Inh Headache, vertigo; nau- | Eye: Irrigate immediately
compounds {as Ni) Ing | sea, vomiting, epigastric | Skin: Watar flush promptly
Con pain; substernal pain; Breath: Respiratory support.
{7440-02-0) e " | coughing, hyparpnea; Swallow;
cyanosis; weakness; Immediate medical attention
leukocytosis,
pneumonitis; delirium,
convulsions, Carcino-
genic.
Petroleum distillate ? ? Con Caughing, dypsnea, Eye: Irrigate immediately
{naptha) Ing nausea, or vomiting. Skin: Soap flush promptly
Breath: Respiratary support
{8002-05-9) 1 Swallow:
1 Immediate medical attention:
' Palychlarinated ? ? Inh | Aroclor 1242: irritated | Eye: Irrigate immediately
biphenyls (PCB) ing eyes; chloracne; acne- Skin: Soap wash immediately
Abs form dermatitis; mildly Breath: Respiratory support
{Aroclor 1242) Con toxic by ingestion. Swallow:

Refer to footnotes at end of table.
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Chemical Hazard Information

“IP = lonization potential (elactron volts).

*Raute = Inh, Inhalation; Abs, Skin absorption; Ing, Ingestion; Con, Skin-and/or eye contact.

Odor
Siuibstance [ d Threshold IDLH
(CAS] (eV) {(ppm) Route® | Symptoms of Exposure Treatment TWA® STEL® Source® (NIOSH)'
Toluene 8.82 0.16-37 | Inh Fatigue, weakness; con- | Eye: Irrigate immediately
Abs fusion, euphoria, dizzi- ] Skin:  Soap wash promptly
[108-88-3) . ing ness, headache; dilated | Breath: ‘Respiratory support
- Con pupils, lacrimation; ner- } Swallow:
vausness, muscular Immediate medical attention
fatigue, insomnia;
paralysis; dermatitis.
1,1, 1-Trichioroethane " 11.0 390 - Inh . Headache, lassitude; Eye: lrrigate immediataly
.|| {methyl: chloroform) ing central nervous system | Skin: Soap wash promptly
f Con depression, poor Breath: Respiratory support
" Ni71-55-6) equilibrium; irritated Swallow:
i eyas; dermatitis; cardiac Immediate medical attention
I arrhythmia. . .
Xylenes 8.56/ | 1.1-20 inh Dizziness, excitement, Eye: Irrigate immediately
(0-, m-, and p-isomers} 8.56/ | Abs drowsiness, incoordin- | Skin: Soap wash promptly
8.44 Ing ation, staggering gait; -Breath: Respiratory support
11330-20-7;95-47-6; Con irritated eyes, nose, Swallow;
108-38-3;106-42-3) | throat; corneal vacuo- immediate medical attention
[ lization; anorexia,
| nausea, vomiting,
abdominal pain; derma-

‘TWA = Time-weighted average. The TWA concentration for a normal work day (usually 8 or 10 hours) and a 40:hour work week, to which nearly all workers may be repeatedly exposed, day after
day without adverse effect.
‘ °STEL = Short-term expaosure limit. A 15-minute TWA exposure that should not be exceeded at any time during a workday, even if the TWA Is not exceeded.
! *PEL = Occupational Safety and Health Administration (OSHA) permissible exposure limit {29 CFR 1910.1 000, Table Z).
TLV = American Conference of Governméntal Industrial Hygiane (ACGIH) threshold limit value—TWA.
REL = National Institute for Occupational Safety and Health {NIOSH) recommended exposure limit.
IDLH (NIOSH) —Immaediately- dangerous to fife or health (NIOSH). Represents the maximum concentration from which, in the event of respirator failure, one could escape within 30 minutes without
a respirator and without experiencing any escape-impairing or irreversible health effects.
NE = No evidence could be found for the existence of an IDLH (NIOSH Pocket Guide to Chemical Hazards, Pub, No. 90-117, 1990},

Refer to footnotes at end of table.

AL/9-93/WP/REF:CHEMTABL 5 Rev. 01/12/94




Chemical Hazard Information

C = Cailing limit value which should not be exceeded at any time.
Ca = Carcinogen.

NA = Not applicable.

? = Unknown.

LEL = Lower explosive limits.

LC., = Lethal concentration for 50 percent of poptilation tested.
LDy, = Lethal dose for 50 percent of population tested.

NIC = Notice of intended change (ACGIH). . .

Refersnces:

American Conference of Governmental Industriat Hygienists Guide to Occupational Exposure Values, 1991, compiled by the American Conference of Governmental Industrial Hygienists.
‘Amoore, J. E. Hautiila, "Odor as an Aid to Chemical Safety,™ Journal of Applied Toxicology, 1983.
Clayton, George D,, Clayton, F. E., Patty's Industrial Hygiene and Toxicology, 3rd ed., John Wiley & Sons, New York.
Documentation of TLVs and BEls, American Conference of Governmental Industrial Hygienists, 5th ed., 1986.
Fazzuluri, F. A., Compilation of Odor and Taste Threshold Values Data, American Society for Testing and Materials, 1978.
Gemet, L. J. Van, Compilation of Odor Threshold Values in Air and Water, CIVO, Netherlands, 1977.
Gemet, L. J. Van, Compilation of Odor Threshold Values in Air and Water, Supplement IV, CIVO, Netherlands, 1977.
Lewis, Richard J., Sr., 1992, Sax's Dangerous Properties of Industrial Materials, 8th ed,, Van Nostrand Reinhold, New York.
Micromedex Tomes Plus (R) System, 1982, Micromedex, Inc. :
National Institute for Occupational Safety and Health Pocket Guide to Chemicals, Pub. 1990, No, 90-117, National Institute for Occupational Safety and Health,
Odor Threshold for Chemicals with Established Occupational Health Standards, American Industrial Hygiene Association, 1989.
Respirator Selection Guide, 3M Occupational Health and Satety Division, 1993.
Verschuseren, K., Handbook of Environmental Data on Organic Chemicals, Van Nostrand and Reinhold, 1977.
" Warning Properties of Industrial Chemicals —Occupational Health Resource Center, Oregon Lung Association.
Workplace Environmental Exposure Levels, Amarican Industrial Hygiene Association, 1992.

Refer 1o footnotes:at end of table.
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Genium Publishing Corp. |  Material Safety Data Sheet Collection
One Genium Plaza R )
@ Schenectady, NY 12304-4690 - Arsenic Pentoxide MSDS No. 193

518) 377-3854 .

(518) Date of Preparation: 6/86 Revision: A, 4/95 .
" ' Section 1 - Chemical Product and Company Identification 46
Product/Chemical Name: Arsenic Pentoxide
Chemical Formula; As;Os

CAS Number: 1303-28-2 ' ,

Synonyms: arsenic acid anhydride, arsenic anhydride, arsenic oxide, arsenic (V) oxide, arsesiic pentaoxide, arsenic pentoxide,
diarsenic pentoxide, orthoarsenic acid, Zotox

Derivation: By the reaction of arsenic trioxide and nitric acid followed by dehydration of the intermediate orthoarsenic acid
hydrate or by the action of an oxidizing agent such as nitric acid on arsenious oxide.

General Use: In wood preservatives, weed control, adhesives for metals; in the manufacture of colored glass, linoleum, electrical
semiconductors and pyrotechnics; in dyeing and printing; as a leather hide depilatory; and as a chemical intermediate for metal
arsenates.

Vendors: Consult the latest Chemical Week Buyers’ Guide. (1)

__ Section 2 - Composition / Information on Ingredients-

| Arsenic Pentoxide, ca 100 %wt

OSHA PEL ' NIOSH REL DFG (Germany) MAK
8-hr TWA: 0.01 mg/m3, inorganic Ca-inorganic compounds, as As® None established
compounds (except arsine), as As 15-min TWA Ceiling: 0.002 mg/m3
29CFR 1910.1018 ACGIH TLV )
IDLH Level ‘ TWA: 0.01 mg/m?3, inorganic compounds
5 mg/m3 (as As) (except arsine), as As

TLV-Al: Confirmed Human Carcinogen
* NIOSH recommends that occupational exposures to m;ginogez_x; be limited to the lowest feasible concentration.

~Section 3 - Hazards Identificatio

% vrc%x Emergency Overview frfrixfxix Voo
Arsenic pentoxide exists as white amorphous lumps or powder; odorless. Poisonous! Severe acute arsenic Secal
poisoning from occupational exposure is rare. Acute arsenic poisoning results primarily from ingestion of Rcaze
contaminated food and drink. Chronic inhalation of inorganic arsenic compounds is the most common cause 1 4
of industrial poisoning. It is irritating to the skin, eyes, and respiratory tract and causes skin sensitization. s 3
Arsenic and its inorganic compounds are carcinogenic to humans. K 1
Potential Health Effects
Primary Entry Routes: Dust inhalation, skin/eye contact, and ingestion. ' : gmss,
Target Organs: Liver, skin, lungs, and the cardiovascular (heart), lymphatic, central nervous, and peripheral F 0
nervous systems. . - R 0
Acute Effects
Inhalation: Irritation of the mucous membranes, nose, and throat which. may lead to laryngitis, bronchitis, or * Chronic
rhinitis (runny nose). Exposure to very high concentrations may cause nasal ulceration and perforation of the effects
nasal septum (a hole in the inner nose), nausea, vomiting, and diarrhea. Pulmoriary edema and respiratory failure PPE!
may develop with severe poisoning.* : tSec. 8

Eye: Irritation, conjunctivitis, itching, buming, and watering of eyes. v

Skin: Contact dermatitis with burning, itching, irritation, folliculitis, redness and swelling, rash, pd;i’i,nles and vesicles in more
severe cases, and sensitization. o

Ingestion: Sweetish metallic taste, garlicky odor of breath and feces, buming lips, constriction of the throat, difficulty in
swallowing, excruciating abdominal pain, severe nausea, projectile vomiting, profuse diarrhea followed by bloody feces,
dehydration with intense thirst, and muscular cramps. Other toxic effects may occur of the liver (usually after. acute exposures
to higher doses), the blood-forming organs (break up of red blood cells, reduced oxygen-camrying proteins), the cardiovascular
system (heart muscle stopping and rhythm abnormalities), and central and peripheral nervous systems. High-dose exposures (1
mg As/kg/day or above) often lead to encephalopathy with headache, lethargy, mental confusion, hallucinations, and coma. In
severe cases, death may ensue from fluid loss and circulatory collapse.

Carcinogenicity: IARC, NTP, OSHA, and EPA list inorganic arsenic compounds (as As) as [ARC-1 (carcinogenic to humans:
sufficient evidence of carcinogenicity), NTP-1 (known to be carcinogenic: sufficient evidence from human studies), OSHA-X
(carcinogen defined with no further categorization), and EPA-A (human carcinogen: sufficient evidence from epidemiological
studies to support a causal association between exposure and cancer), respectively. The DFG classifies arsenic pentoxide as

Copyright © 1995 by Genium Publishing Corporalion. Ady evcial use ot reproduction without the publisher's permissian is probibited fudgments as to.the suiubility of information herein for the purchaser's
Purposes are necessanly the purchaser's responsibility. Although reasonable care has been uken in the preparation of such inf ation, Genium Publishing Comporati xtends no warranties, makes no
representations. and assumes no responsibifity as to the accuracy or suitability of such inf \ foe application to the purchaser’s intended purpose or for of its use




-Handling and Storage - ‘-

4/95 - ‘ Arsenic Pentoxide | MSDS No. 193

Handling Precautions: Avoid dust inhalation and ingestion. Practice meticulous personal hygiene and housekeeping
procedures. Wash hands and face thoroughly before eating or smoking. .
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from incompatibles (Sec. 10),
food or food products, and combustible materials. Protect containers against physical damage. Floors should be of impermeable
material and flushed frequently with water.

Regulatory Requirements: Refer to 29 Clj‘R 1910.1018 for compliance requirements for inorganic arsenic.

_ Section 8 - Exposure Controls/ Personal Protection

Engineering Controls: Enclose all operations to prevent dust dispersion into the work area.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local
exhaust ventilation is preferred because it prevents contaminant dispersion into the wark area by controlling it at its source.(103)

Administrative Controls: Educate workers about the hazards of arsenic pentoxide and train in work practices which minimize
exposure. Provide preplacement and periodic medical exams with emphasis on the skin, nasal passages, and lungs. Refer to 29
CFR 1910.1018 for the medical surveillance program requirements. Urinary levels of arsenic above 0.7 to 1.0 mg/L in exposed
individuals may be indicative of harmful exposure. Dietary factors such as seafood consumption must be considered in
background levels and are included in the BEI value of 50 j1g/g creatinine (determinant: inorganic arsenic metabolites in urine;
sampling time: end of workweek). Advise against seafood consumption for 48-72 hr prior to routine testing.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, weara MSHA/NIOSH-approved respirator. Select respirator based on its suitability to
provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient
oxygen. For any detectable concentration of inorganic arsenic (as As), wear any SCBA that has a full facepiece and is operated
in a pressure-demand or other positive-pressure mode; or any supplied-air respirator that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode in combination with an auxiliary SCBA operated in pressure demand or
other positive-pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear
an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atinospheres. If respirators are used,
OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing,
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Refer to 29 CFR
1910.1018 for the respirator program requirements.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin contact. Skin may be coated with a silicone-based cream for increased protection. Wear protective eyeglasses or
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910, 133). Contact lenses are not eye
protective devices. Appropriate eye protection must be worn instead of, or in conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Do not remove dust by blowing or shaking;
use a vacuum cleaner with an appropriate filter. Launder before reise. Shower at the end of the work shift. Remove arsenic
pentoxide from your shoes and clean personal protective equipment. Dispose of inorganic arsenic contaminated wash water in
accordance with applicable local, State, or Federal regulations.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using arsenic pentoxide, especially
before eating, drinking, smaoking, using the toilet, or applying cosmetics.

_ Section 9 - Physical and Chemical Properties

Physical State: Solid Water Solubility:* Soluble; 150 g/100 mL 4t 61 F (16 C);
Appearance and Odor: White lumps or powder; 176.7g/100 mL at 212 F (100 C)

odorless. ‘ Other Solubilities: Soluble in alcohol, acid, and alkali.
Formula Weight: 229.84 o Boiling Point: Decomposes
Density (Hy0=1,at4 C):4.32 Melting Point: 599 F (315 C); decomposes

* Combines very slowly with water to form arsenic acid (H3AsO4) -

Section 10 -,Stabi’litjy and Reactivity |

Stability: Arsenic pentoxide is stable at room temperature in closed containers under normal storage and handling conditions. It
is thermally unstable and gradually deliquesces on exposure to air.

Polymerization: Hazardous polymerization does not occur. ‘

Chemical Incompatibilities: Acids, halogens, aluminum, and zinc. It is corrosive to metals in the presence of moisture. When
water solutions of arsenicals are in contact with active metals (iron, aluminum, zinc), highly toxic arsenic fumes are released.
Contact with bromine pentafluoride is violent, with ignition often occurring.

Conditions to Avoid: Avoid contact with incompatibles and exposure to heat and ignition sources.

Hazardous Decomposition Products: Thermal oxidative decomposition of arsenic pentoxide can produce poisonous arsine gas
and arsenic oxides.

Capyright © 1995 Genium Publishing Corporation Any tal use or reproduction without the publisher's

permission is prohibited 7 o Page 3 of 4
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MSDSNo. 193 _ ‘ Arsemc Pentoxxdc | 4/95
Toxicity .Data:'
Acute Oral Effects: Genetic Effects:
Rat, oral, LDsg: 8 mg/kg Human, fibroblast: 100 pmol/L caused DNA inhibition,

Human, leukocyte: 1200 amol/L; cytogenetic analysis.
* See NIOSH, RTECS (C02275000), for additional toxicity data. V

‘Section:12 - Ecologlcal Information -

Ecotoxlclty Grasshopper, oral, LDso 0.9-25.6 ppm/7 days; 1.0-5.5 ppm/14 days.

Environmental Transport: Bioconcentration of afsenic occurs in aquatic organisms, primarily in algae and lower invertebrates.
Bioconcentration factors (BCFs) measured in freshwater invertebrates and fish ranged from 0 to 17; a BCF of 350 was observed
in marine oysters. Biomagnification in aquauc food chains does not appear to be significant.

Environmental Degradation: Arsenic in water can undergo a complex series of transformations mcludmg biotransformation,
hgand exchange, and oxidation-reduction reactions. The factors most strongly influencing fate processes in water include pH
iron, metal sulfide, and sulfide ion concentrations; temperature, salinity and distribution and composmon of the biota. In air,
photolysis is not considered an important fate process for arsenic compounds.

Soil Absorption/Mobility: Arsenic compounds tend to adsorb to soils or sediments and leaching usually results in transportation.
over only short distances in soil.

Section 13 - Disposal Considerations

Disposal: Thermal destructlon or dlscharge to sewer is not recommended. Consider methods mvolvmg precipitation, conversion
to the insoluble sulfide, solidification, and disposal in a landfill. Contact your supplier or a licensed contractor for detailed
recommendations. Follow applicable Federal, state, and local regulations.

Container Cleaning and Disposal: Triple rinse containers and dispose wash water in accordance with applicable Federal state, |

and local regulations.
~ Section'14 - Transport Informatl i
DOT Transportation Data (49 CFR 172.101)
Shipping Name: Arsenic pentoxide Packaging Authorizations ‘Quantity Limitations
Shipping Symbols: — a) Exceptions: None - a) Passenger, Aircraft, or Raijlcar: 25 kg
Hazard Class: 6.1 b) Non-bulk Packaging: 173.212  b) Cargo Aircraft Only: 100 kg
ID No.: UN1559 ¢) Bulk Packaging: 173.242 ~
Packing Group: II ' Vessel Stowage Requirements
Label: Poison a) Vessel Stowage: A
Special Provislons (172 102) — b) Other: —
Sectlon 15 - Regulatory Information ‘ S
EPA Regulations:

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. POl 1 . |

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001 and CWA, Sec. 311 (b)(4)

CERCLA Reportable Quantity (RQ), 1 Ib (0.454 kg)

Listed as.a SARA Toxic Chemical (40 CFR 372.65), as arsenic compounds

Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Threshold Planning Quantlty (TPQ): 100/10,000 ib
OSHA Regulations:

Listed as an Air Contaminant (29 GFR 1910.1000, Table Z-1)

Listed as an OSHA Specifically Regulated Substance (29 CFR 1910.1018), as inorganic arsenic _

Section 16 - Other Information
References: 73, 100, 103, 124, 136, 167, 176, 189, 197, 200, 201, 202, 204, 205. '

Prepared By MJ Wurth, BS  Industrial Hygiene Review PA Roy, MPH,CIH  Medical Review R Teichman, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such -
information for application to the purchaser’s intended purpose or for consequences of its use.

Copyright © 1994 Genium Publishing Corporation Any ercial useé or reps




Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ One Genium Plaza Shee_t No. 300
Schenectady, NY 12304-4690 USA Acetone
(518) 377-8854

Issued: 11/77 Revision: F, 9/92

Section 1, Material Identification

Acetone (CH_.fOCH;.,) Description: Derived by the dehydrogenation or oxidation of isopropyl alcohol with a metallic
catalyst, the oxidation of cumene, the vapor phase oxidation of butane; and as a by-product of synthetic glycerol production.
Used as a.solvent for paint, varnish, lacquer, fat, oil, wax, resin, rubber, plastic, and rubber cement; to clean and dry parts of
precision equipment; in the manufacture of chemicals (methyl isobuty! ketone, methyl isobutyl carbinol, methyl methacry-
late, bisphenol-A, acetic acid (ketene process), mesityl oxide, diacetone alcohol, chloroform, iodoform, bromoform),
explosives, aeroplane dopes, rayon, photographic films, isoprene; acetylene gas storage cylinders; in purifying paraffin; in
nail polish remover; in the extraction of various principles from animal and plant substances; in hardening and dehydrating

R 1 NEPA
I 1 \
S 1*
K 3
* Slight skin
tion

tissues; in cetlulose acetate (especially as spinning solvent); asa solveiit for potassium iodide and permanganate; as a EMI?
delusterant for cellulose acetate fibers; in the specification testing of vulcanized rubber products. F 3
Other Designations: CAS No. 67-64-1, AI3-01238, Chevron acetone, dimethylformaldehyde, dimethylketal, dimethyl R 0
ketone, B-ketopropane, methyl ketone, propanone, 2-propanone, pyroacetic acid, pyroacetic ether. PPE*
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list. Sec. 8
Cautions: Acetone vapor is a dangerous fire and explosion hazard. High vapor concentrations may produce narcosis (unconsciousness).
Prolonged or repeated skin contact causes dryness, irritation, and mild dermatitis. .

Section 2. Ingredients and Occupational Exposure Limits

Acetone, 99.5% plus 0.5% water

1991 OSHA PELs * 1992-93 ACGIH TLVs 1985-86 Toxicity Data §

8-hr TWA: 750 ppm (1800 mg/m’) TWA: 750 ppm (1780 mg/m’) Human, eye: 500 ppm

15-min STEL: 1000 ppm (2400 mg/m®) STEL: 1000 ppm (2380 mg/m®) Human, inhalation, TC_: 500 ppm produced olfaction
1990 IDLH Level 1990 DFG (Germany; MAK - effects, conjunctival irritation, and other changes
20,000 ppm 1000 ppm (2400 mg/m’) involving the lungs, thorax, or respiration.

1990 NIOSH REL Category IV: Substances eliciting very weak Rat, oral, LD,;: 5800 mg/kg altered sleep time and

TWA: 250 ppm (590 mg/m?) effects (MAK >500 mL/m®) produced tremors.

Peak: 2000 ppm, 60 min, momentary valuet,  Mammal, inhalation, TC, ; 31500 pg/m?/24 he

3 peaks/shift

administered to pregnant female from the Ist to 13th

* In the cellulose acetate fiber industry, enforcement of the OSHA TWA for "doffers” wasstayedon  day of gestation produced effects on fertility

9/5/89 until 9/1/50; the OSHA STEL does not apply to that industry. (post-implantation mortality).
+ Momentary value is-a level which the concentration should never exceed.
1 See NIOSH, RTECS (AL3150000), for additional irritation, mutation, reproductive, and toxicity data.

Section 3. i’hiysicfa! ﬁata N

Boiling Point: 133.2 F (56.2 C)at 760 mm Hg Molecular Weight: 58.08
Freezing Point: -139.6 F (-95.35 C) Specific Gravity: 0.7899 at20 C/4 C
Vapor Pressure: 180 mm Hgat 68 F (20 C), 400 mm Hgat 103.1 F(39.5 C) Water Solubility: Soluble

Saturated Vapor Density (Air = 1.2 kg/m?®, 0.075 Ib/ft®): 1.48 kg/m®, .093 Ib/f®  Other Solubilities: Alcohol, benzene, dimethyl formamide,

Refractive Index: 1.3588 at 20 C chloroform, ether, and most oils.

Appearance and Odor: Colorless, highly volatile liquid; sweetish odor. Odor Threshold: 47.5 mg/m? (low), 1613.9 mg/m’ (high)*

* Odor thresholds recorded as a range from the lowest to the highest concentration.

| Section 4. Fire and Explosion Data

Flash Point: 0 F((18 C),CC_____ | Autoignition Temperature: 860 F (465 C) | LEL: 2.6% viv [UEL: 12.8% viv

Extinguishing Media: Do not extinguish fire unless flow can be stopped. For small fires, use dry chemical, carbon dioxide (CO,), water spray or

alcohol-resistant foam. For large fires, use water spray, fog, or alcohol-resistant foam. Use water in flooding quantities as fog because solid streams |
may be ineffective. Unusual Fire or Explosion Hazards: Acetone is a dangerous fire and explosion hazard; it is a Class IB flammable liquid.
Vapors may travel to a source of ignition and flash back, fire-exposed containers may explode, and a vapor-explosion hazard may exist indoors,
outdoors, or in sewers. Special Fire-fighting Procedures; Because fire may produce toxic thermal decomposition products, wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters’ protective clothing
provides limited protection. If feasible. remove all fire-exposed containers. Otherwise, apply cooling water to sides of containers until well after fire
is extinguished. If the fire becomes uncontrollable or container is exposed to direct flame, consider evacuation of a one-third mile radius. In case.of
rising sound from venting safety device or any discoloration of tank during fire, withdraw immediately. For massive cargo fires, use unmanned

hose holder or monitor nozzles. Do not release rimnoff from fire control methods to sewers or waterwiys.

Section 5. Reactivity Data -

Stability/Polymerization: Acetone is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur. Chemical Inconipatibilities: Acctone may form explosive mixtures with hydrogen peroxide, acetic acid, nitric acid,
nitric acid + sulfuric acid, chromic anhydride, chromyl chloride. nitrosyl chloride, hexachloromelamine, niitrosyl perchiorate, nitryl perchlorate,
permonosulfuric acid, thiodiglycol + hydrogen peroxide. Acetone reacts vigorously with oxidizing materials and ignites on contact with activated
carbon. chromium trioxide, dioxygen difluoride + carbon dioxide, and potassium-fert-butoxide. Other incompatibles include air, bromoform,
bromine, chloroform + alkalies, trichloromelamine, and sulfur dichloride. Conditions to Avoid: Keep acetone away from plastic eveglass frames,
jewelry, pens, pencils, and rayon garments. Hazardous Products of Decomposition: Thermal oxidative decomposition of acetone can proditce

C()2 and carbon monoxide (CO).

Section 6. Health Hazard Data

Carcinogenicity: The IARC,'¢" NTP,""¢? and OSHA('®% do not list acetone as a carcinogen. Summary of Risks: Acetone has been placed
among solvents of comparatively low acute and chronic toxicities. In industry, the most common effects reported are headache from prolonged
vapor inhalation and skin irritation resulting from its defatting action. Exposures to less than 1000 ppm acetone vapor produces only slight eye,
nose. and throat irritation. Acetone does not have sufficient warning properties to prevent repeated exposures. It is narcotic at high concentrations,

i.¢.. above 2000 ppm. Concentrations above 12000 ppm cause loss of consciousness.

Contiriue on next page
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Section 6. Health Hazard Data.continued )
Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Respiratory and central nervous systems, skin.’
Primary Entry Routes:glrnhalation, skin a%d eye contact, ingestion. Liquid acetone is slowly absorbed through the skin. Acute Effects: Human
systemic effects by inhalatjon include eye, nose and throat irritation; nausea and vomiting; changes in EEG (electroencephalogram) and carbohy-
drate metabolism; muscle weakness; drunken behavior; mental confusion and visual disturbance. In extreme cases, breathing high concentrations
may produce coma. Human systemic effects by ingestion include gastrointestinal irritation, kidney damage i_oﬁcn indicated by albumin and red and _
white blood cells in the urine), liver damage (indicated by high levels of irobilin and early appearance of bilirubin), coma, metabolic changes, and
systemic effects described for inhalation. Direct eye contact by liquid acetone may produce painful burning and stinging; watering of eyes;
conjuctival inflammation; and comeal injury. Skin contact produces a cold feeling, dryness, and mild irritation. :

Chronic Effects: Cases of chronic poisoning resulting from prolonged €xposure to low concentrations of acetone are rare. Workers exposed to
1000 ppm, 3 hrs per day for 7-15 yrs, complained of dizziness, asthenia (lack or loss of strength), and chronic inflammation of the airways,
stomach, and duodenum. Prolonged or repeated skin contact with liquid acetone may defat the skin and cause eczematoid dermatitis.

FIRST AID :

Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of

water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water, For reddened or blistered skin, consult a physician.
Carefully dispose of contaminated clothing because it may pose a fire hazard. Inhalation: Remove exposed person to fresh air, monitor for
respiratory distress, and administer 100% humidified supplemental oxygen as needed. Ingestion: Never give anything by mouth to an unconscious
or convulsing person. Contact a poison control center. Unless the poison control center advises otherwise, have that conscious and alert person
drink 1 to 2 glasses of water, then induce vomiting. After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: In symptomatic patients, monitor serum and urine acetone, fluid intake, blood glucose, and arterial pH. Because of the
prolonged elimination half-life of acetone, the symptomatic patient may need medical supervision for many hours (up to 30 hrs): Patients may
develop hyperglycemia and ketosis mimicking acute diabetic coma. The hyperglycemia may persist for several days following acute exposure.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide adequate ventilation.
Cleanup personnel should protect against inhalation and skin or eye contact. If feasible and without risk, stop leak. Use water spray to-reduce vapor,
but it may not prevent ignition in closed spaces. For small spills, take up with sand or other noncombustible absorbent material and using nonspark-
ing tools, place into containers for later disposal. For large spills, dike far ahead of liquid spill for later disposal. Do not release to sewers or
waterways. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Toxicity: LC, Salmo gairdneri (rainbow trout): 5540 mg/L/
96hrat54 F(12 C). LC, (oral) Ring-necked pheasant: >40,000 ppm. Environmental Degradation: Acetone biodegrades when released into the -
environment. The biological oxygen demand for 5 days (BODS5) is 46-55%. Soil Absorption/Mobility: Acetone volatilizes, leaches, and biode-
grades if released on soil. Disposal: Acetone is a good candidate for fluidized bed, rotary kiln incineration, or catalytic oxidation. Contact your
supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. ’

EPA Designations

Listed as agRCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. U002 (Ignitability), (40 CFR 261.31): F003 (spent solvent)

Listed as ]a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 Ib (2270 kg) [* per Clean Water Act, Sec.
311(b)(4)

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65) '

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table.Z-1-A) _

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chernical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, weara MSHAIg\IIIOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient

For concentrations < 1000 pprh, wear any chemical cartridge respirator with organic vapor cartridge(s) and wear eye protection to avoid irritation
or damage. For concentrations <6250 ppm, wear any supplied-air respirator operated in a continuous-flow mode. For concentrations < 12,500 ppm,
wear any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister. For concentrations <
20,000 ppm, wear any supplied-air respirator that has a full facepiece and is operated in a pressure-dernand or other positive-pressure mode. For
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not
protect workers in axygen-deficient atmospheres, If respirators are used, OSHA requires a written respiratory protection program that includes at
least: medical certification, training, fit-testing, periodic environmental monitori g, maintenance, inspection, cleaning, and convenient, sanitary
storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin coatact. Polyethyiene/
¢thylene vinyl alcohol, Teflon, or butyl rubber with breakthrough times > 8 hr is recommended for PPE . Ventilation: Provide general and local
exhaust ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it
prevents contaminant dispersion into the work area by controlling it at its source.(1%) Safety Stations: Make available in the work area emergency
cyewash stations. safety/quick-drench shoivers, and washing facilitics. Contaminated Equipment: Separate contaminated work clothes from street
clothes. Launder before reuse. Remove this material from your shoes.and clean personal protective equipment. Comments: Never eat, drink, or
s_mtikc in work areas. Practice good personal hygiene after using this material, especially before eating. drinking, smoking, using the toilet, or
applying cosmetics. ) : -

Section 9. Special Precautions and Comments :

\

Storage Requirements: Store in closed containers in a cool, dry well-ventilated area away from heat, sparks, flames, and other incompatibles.
Keep large stocks away from inhabited buildings. Use non-sparking tools to open containers. Keep dry chemical or CO, extinguishers on hand in
casc of firc. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne
contaminants and to maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground and bond all containers and
cquipment during Nuid transfer. For bulk storage rooms. install electrical equipment, Class I, Group D. Administrative Controls: Consider
preplacement and periodic medical examinations with emphasis on the skin-and respiratory tract. Also consider liver and kidney function tests and

urinalysis. _ Transportation Data (49 CFR 172.101)

DOT Shipping Name: Acctone  Packaging Authorizations Quantity Limitations Vessel Storage Requirements
DOT llazard Class: 3 a) Exceptions: 173.150 a) Passenger, Aircraft, or Railcar: 5L Vessel Stowage: B

ID No.: UN1090 _ b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60L Other: —

DOT Packaging Group: 11 c) Bulk Packaging: 173.242

DOT Label: Flammable Liquid
Special Provisions (172.102): T8

MSDS Collection References: 26. 73, 100. 101 103, 124, 126, 127, 132, 133. 136, 139, 140, 198, 149, 153, 159. 163. 164, 167, 168, 171174 176150
Prepared by: MJ Wurth, BS; Industrial lIygiene Review: PA Roy, MPH, CIH: Medical Review:. AC Darlington. MPH,MD .

Copyright 9 1992 by Genm Publishing Corp E ial use or reproducti without the publisher's permis is prohibited. Jud; 23 (0 the suitability of information hesein for the purchaser's purposes
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Material Safety Data Sheets Collection:
Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 316
Schenectady, NY 12303-1836 USA Benzene
(518) 377-8854
. Issued: 11/78 ~  Revision: E, 8/90
Section 1. Material Identification 32

Benzene (C,H,) Description: Derived by fractional distillation of coal tar. hydrodcalkylation of toluene or pyralysis of R 1 NFPA
gasoline. catalytic reforming of petroleum. and transalkylation of toluene by disproportionation reaction. Used asa fucka | 4
chemical reagent: a solvent for a large number of materials such as 'pamts._plas‘ncs. rubber, inks. oils. and fats: in manufac- § 2* o
turing phenol. ethvibenzene (for styrene monomer), nitrobenzene ( or aniline), dodecylbenzene (for detergents), cvclohex- K 4 o
ane (for nylon), chlorobenzene, diphenyl. benzene hexachloride, malcic anhydride, benzence-sulfonic acid, artificial leather,  sSkin 0
linoleum. oil cloth, varnishes, and lacquers; for printing and lithography:; in dry cleaning; in adhesives and coatings; for absorption
extraction and rectification; as a deﬁrca’sing agent; in the tirc industry; and in shoe factories. Benzene has been banned as an HMIS
ingrediént in products intended for household use and is no longer used in pesticides. ) o H 3
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphtha. cyclohexatriene. mincral naphtha. nitration F 3
benzene. phene, phenyl hydride, pyrobenzol. . , , S R 0
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide!™ for a supplicrs list. PPGt
' , tSec. 8

Cautions: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level exposure may cause cancer (leukemia) and bone o )
marrow damage, with injury to blood-forming tissue. It is also a dangerous fire hazard when exposed to heat or flame.
Section 2. Ingredients and Occupational Exposure Limits )
Benzene, ca 100%* -
1989 OSHA PELs 1989-90 ACGIH 1985-86 Toxicity Datas
(29 CFR 1910.1000, Table Z-1-A) TLV-TWA: 10 ppm, 32 mg/m’ Man. oral, LD, : 50 mg/kg: no toxic effect noted
8-hr TWA: 1 ppm, 3 mg/m’ Man. inhalation. TC, : 150 ppm inhaled intermittently over
15-min STEL: 5'ppm” 15 'mg/m’ 1 yrin a number of discrete, separate doses affects the

: d blood (other changes) and nutritional and gross metabo-

o lism (body temperature increase)

(29 CFR 1910.1000, Table Z-2) 1988 NIOSH RELs ; Rabbit, eye: 2 mg administered over 24 hr produces severe
8-hr TWA: 10 ppm TWA: 0.1 ppm. 0.3 mg/m* irritation

Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mp/m*
Acceptable Maximum Peak: 50 ppm (10 min)t

* OSHA 29 CFR 1910.1000, Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies to ali occupational exposures to benzenc except in some
subsegments of industry where exposures are:consistently under the action level (i.¢., distribution and sale of fuels, sealed containers and pipelines, coke production,
oil and gas drilling and production, natural gas processing, and the percentage exclusion for liquid mixtures); for the excepted subsegments, the benzene limits in
Table Z-2 apply.

1 Acceptable maximum peak above the acceptable ceiling coricentration for an 8-hr shift.

3 See NIOSH, RTECS (CY1400000), for additional irritative, mutative, reproduciive, timorigenic, and toxicity data,

‘Section 3. Physical Data

Boiling Point: 176 F (80 C) Molecular Weight: 78.11

Melting Point: 42 F (5.5 C) Specific Gravity (1S C/4 C): 0.8787

Vapor Pressure: 100 mm _H; a79 F(26.1 C) Water Solubility: Slightly (0.180 g/100 g of H,0at25 C)
Vapor De‘nsitiyia(Air =1)2 %YVolatile by Volume: 100

Evaporation Rate (Ether = 1): 2.8 Viscosity: 0.6468 mPaat 20 C

Appearance and Odor: A colorless liquid with a characteristic sweet. aromatic odor. The odor recognitioh threshold (100% of panei) is approxi-
mately 5 ppm (unfatigued) in air. Odor is no an adequate warning of hazard.

Section 4. Fire and Explosion Data

Flash Point: 12 F(-11.1 C),CC | Autoignition Temperature: 928 F (498 C)  LEL:1.3%viv | UEL: 7.1% viv

Extinguishing Media: Use dry chemical, foam. or carbon dioxide to extinguish benzene fircs, Water may be ineffective as an extinguishing
agent since it can scatter and spread the fire. Use water spray to cool fire-exposed containers, flush spills away from exposures. disperse benzene
vapor, and protect personnel attempting to stop an unignited benzene leak.

Unusual Fire or Explosion H,aurds:gBenzcnc is a Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential
fire explosion hnunr Benzene vapor is heavier than air and can collect in low lying areas or travel 10 an ignition source and flash back. Explosive
amict;ltammable benzene vapor-air mixtures can easily form at room temperature. Eliminate all ignition sources where benzene is used, handled, or
sto!

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fiimes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Structural
firefighter’s protective clothing provides limited protection. Stay out of low areas. Be aware of runoff from fire control methods. Do not release to

sewers or waterways. RunofT to sewer can create pollution. fire. and explosion hazard.

Section 5. Reactivity Data

Stability/Polymerization: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur.

Chemical Incompatibilities: Benzene explodes on contact with diborane, permanganic acid, bromine pentafluoride. peroxodisulfuric acid, and
peroxomonosutfuric acid. It ignites on contact with dioxygen difluoride, dioxygenyl tetrafluoroborate, iodine heptafluoride, and sodium peroxide
+ water. Benzene forms sensitive, explosive mixture witi; 1odine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl orate, nitric
acid, and arsenic pentafluoride + potassium methoxide (explodes above 30 C). A vigorous or iicandescent reaction occurs with bromine
trifluoride, uranium hexafluoride. and hydrogen + Raney nickel [above 410 F (210 ©)). Benzene is incompatible with oxidizing materials.
Conditions to Avoid: Avoid heat and ignition sources.

Hazargigﬁs Products of Decomposition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon
monoxide,

Copyright € 1990 Genum Publishing Corporation
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Section 6. Health Hazard Data e

Carcinogenicity: The ACGIH, OSHA. and TARCT Tist benzcne as. respectively, a supected human carcinogen, a cancer hazard, and. based o

sufficient human and animal evidence. a human carcinogen (Group 1). N

Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause hcadache, weakness. appetitc loss. and fatigue.
The most important health hazards are cancer (leukemia) and bone marrow damage with tnjury to blood-forming tissue from chronic low-level
exposure. Higher level exposures may irritate the respiratory tract and cause central nervous sysiem (CNS) depression.

Medical Conditions Aggravated by Long-Term Exposure: Exposurc may worsen ailments of the heart. lungs. liver. kidneys. blood, and CNS,
Target Organs: Blood. central nervous system. bone marrow. eves. upper respiratory tract. and skin.

Primary Entry Routes: Inhalation. skin contact. o ] ] , .

Acute Effects: Symptoms of acute overexposure include irritation of the eyes. nose, and respiratory tract, breathlessness. euphoria. nausea.
drowsiness. headache. dizziness. and intoxication. Severe exposure may lead to convulsions and unconsciousness. Skin contact may cause a
drving rash {dermatitis). ) . ] ) ] s

Chronic Effects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood celis)
to leukemia.

FIRST AID ] , ) . L .
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transportcd to an emergency medical
facility. Consult a physician immediately. . R i . ]

Skin: Quickly remove contaminated clothing. Immediately rinsc with flooding amounts of water for at lcast 15 min. For reddened or blistered
skin, consult a physician. Wash affected area with soap and water. : B o . )

Inhalation: Remove exposed person to fresh air. Emergency personnel should protcct against inhalation exposure. Provide CPR to support
breathing or circulation as necessary. Keep awake and transport to a medical facility. . L

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested. do not induce vomiting since aspiration may be
fatal. Call a physician immediately. ‘

After first aid, get appropriate in-plant, paramedic, or community medical support. . .

Physician's Note: Evaluate chironic exposure with a CBC, peripheral smear. and reticulocyte. count for signs of myelotoxicity. Follow up any
carly indicators of lcukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.
Acute management is primarily supportive for CNS depression.

Section 7. Spill, Leak, and Disposal Procedures .

Spill/Leak: Design and practice a benzene spill control and countermeasure plan (SCCP). Notify safcty personnel. evacuate all unnecessary

personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personncl should protect against vapor inhalation, eye

contact, and skin absorption. Absorb as much benzene as possible with an inert. noncombuistible material. For large spills. dike far ahead of spill

and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined

spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state. and local regulations.

EPA Designations _

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019 , )

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. 307 (a),
311 (b)4), 112; and per RCRA, Sec. 3001}

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2)

'Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills. reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots. aprons, and gauntlets to prevent skin contact. : ;
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source(!*®
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never-wear contact lenses in the work area: soft lenses may absorb. and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing, .
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene afier using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. .

Section 9. Special Precautions and Comments

-

Storage Requirements: Store in tightly closed containers in a cool. dry. well-ventilated arca away from all heat and ignition sources and
incompatible materials. Caution! Benzene vapor may form explosive miixtures in air. To prevent static sparks. electrically ground and bond all
containers and equipment used in shipping, receiving. or transferring operations in production and storage arcas. When opening or closing
benzene containers, use nonsparking tools. Keep fire extinguishers readily availabie, .
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and
dangers. Minimize all possible exposures to carcinogens. If possible, substitute ess toxic solvents for benzene; use.this material with extreme
caution and only if absolutely essential. Avoid vapor inhalation and skin and cye contact. Use only with adequate ventilation and appropriate
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation,
Designate regulated areas of benzene use (sec legend in the box below) and label benzene containers with "DANGER. CONTAINS BENZENE.
CANCER HAZARD." _
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure.
Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Benzene (bencof) IMO Shipping Name: Bénzene " DANGER

DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 BENZENE

ID No.: UN1114 ID No.: UNI1114 _ CANCER HAZARD

DOT Label: Flammable liquid IMO Label: Flammable liquid FLAMMABLE-NO SMOKING

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: 1] AUTHORIZED PERSONNEL ONLY
DOT Packaging Requirements: 173.119 . __ RESPIRATOR REQUIRED

MSDS Collection References: 1.2, 12, 26, 73, 84-94, 100, 101, 103, 109, 124, 126, 127, 132, 134,136, 138, 139, 143

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH: Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stwart, MS 4
Copyright € 1990 by Genium Publishing Corparation Any I use ar reproduction without the publisher's permission is prohibited. Judgments a3 to the suitability of information herewn for the purchaser's purposes
are necessarily the purchaser’s ibility Although ble care has been taken i the prey of such mf Genum Publishing C ion extends no ies, makes no jons, and
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Genium Publishing Corporation | Material Safety Data Sheets Collection:
@ One Genium Plaza Sheet No. 23
Schenectady, NY 12304-4690 USA Cadmium Metal/Powder

(518) 377-8854 - Issued: 9/77 Revision: D, 5/93
Section 1. Material Identification v 41
Cadmium Metal/Powder (Cd) Description: Occurs naturally in the mineral greenockite (cadmium sulfide). This Powder
form is rare and most cadmium is obtained by extraction from other ores containing it as a mineral (lead, copper, HMIS

in electroplating other metals, fire protection systems, nickel-cadmium storage batteries, power transmission wire, F
TV phosphors, pigments for ceramic glazes, machinery enamels, baking enamels, photography and lithography,
selenium rectifiers, electrodes for cadmitim-vapor lamps, and photoelectric cells; as-a fungicide and 2 Weston

standard cell contro} of atomic fission in nuclear reactors. Solid
Other Designations: CAS No. 7440-43-9, colloidal cadmium., HMIS R
Manufacturer: Contact your supplier/distributor. Consult latest Chemical Week Buyers' Guide™ for supplierslit. H 3* | 4

R 3
and zinc). Zinc sulfide ores are the main source; by direct distillation or recovery from the electrolytic process. Used H ?‘ [S g ng
K 3

&> I

F 0 |

Cautions: Cadmium is a highly toxic metal. Symptoms may be delayed several hours and include pulmonary R 0 i % '
edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen
by several government agencies. The powder is pyrophoric and presents a significant fire/explosion hazard. *Chronic effects  PPE-Sec. 8
Section 2. Ingredients and Occupational Exposure Limits ]
Cadmium, ca 100% -
1992 OSHA PEL . 1993-94 ACGIH TLVs 1992 Toxicity Datat
8-hr TWA: 5 pg/m® TWA.: 0.01 mg/m? (total dust), Class A2 carcinogen Human, inhalation, LC, : 39 mg/m*/20 min caused

. TWA: 0.002 mg/m?® (respirable fraction) cardiac changes, thrombosis, and respiratory depression.
;ﬁiOlSSHA Ss OECALJ v Rat, oral, LD,: 225 mg/kg; details not reported.

< 15 or 50 pg/m 1991 DFG (.Germany) MAK Woman, inhalation, LC,: 129 pg/m? for 20 continuous
1990 IDLH Level None established years produced ling tamors.
3 . 3 3 .

50 mg/m 1992 NIOSH REL Man: TC,,, 88 pp/m*/8.6 years caused kidney and ureter

Carcinogen, keep as low as possible

* Separate engineering controf limit: to be achieved in processes and work places where it is not possible to achieve the PEL through engineering and work practices
alone. The SECAL for Cd is 15 or 50 pig/m® depending on the processes involved. See Federal Register 57 (178): 42222, Table VIII-B1, 9/14/92.
1See NIOSH, RTECS (EU9800000), for additional mutation, reproductive, tumorigenic, and toxicity data.

Section 3. Physical Data

Boiling Point: 1409 F (765 C) Density: 8.642

Melting Point: 610 F (321 C) ) Water Solubility: Insoluble

Vapor Pressure: 0.095 mm Hg at 609.6 F (3209 C) Other Solubilities: Soluble in nitric (rapidly), hydrochloric (slowly), and
Refraction Index: 1.13 other acids. The solid is soluble in ammonium nitrate solution, but the
Mohs Hardness: 2.0 , powdered form undergoes an explosive reaction.

Molecular Weight: 112.4
Appearance and Odor: Silver-white, blue-tinged, lustrous, odorless, soft metal that is easily cut with a kriife. The powder is grayish-white.

Section 4. Fire and Explosion Data ' - ‘

Flash Point: None reported | Autoignition Temperature: Nonc reported | LEL: None reported | UEL: None reported

Extinguishing Media: The solid metal is not flammable, but the finely divided powder is pyrophoric. As a rule, the more finely divided the
powder is, the greater the potential for explosion. Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards: Processes that
create cadmium dust such as cutting, grinding, or welding present a serious explosion hazard in presence of ignition sources. Ayoid creation of
cadmium dust clouds. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from fire control
methods to sewers or waterways; dike for proper disposal. *

Section S. Reactivity Data

Stability/Polymerization: Cadmium easily tarviishes in moist air as it is oxidized to cadmium oxide. The solid is stable in dry air. The powder is
pyrophoric. Cd becomes brittle at 176 F (80 C). Hazardous polymerization cannot occur. Chemical Incompatibilitiés: Include ammonjum nitrate
(powdered Cd), hydrazoic acid, tellurium, zinc, ammonia, sulfur, selenium, nitry! fluoride, and oxidizing agents. Conditions to Avoid: Creation of
Cd dust clouds, exposure to heat and ignition sources, and contact with incompatibles. Hazardous Products of Decomposition: Thermal oxidative
decomposition of Cd can produce toxic cadmitm oxide (CdO) fumes.

Section 6. Health Hazard Data

Carcinogenicity: The following agencies list Cd as a carcinogen: IARC Class 2A (probably carcinogenic in humans),(”) NTP Class 2 (reasonably
anticipated to be a carcinogen).” and NIOSH Class X (carcinogen defined without further categorization),(*» ACGIH TLV-A2 (suspected human
carcinogen),"$3 EPA-BI (Probable human carcinogen) and DFG MAK-A2 (unmistakably carcinogenic in animal experimentation oniy).(!8»
Summary of Risks: Dust or fume inhalation generally results in acute symptoms delayed up to 24 hr. Effects include a flu-like syndrome similar to
metal fume fever with chills, fever, and muscle pain in the back and limbs. Pulmonary edema (fluid in lungs) can develop after severe exposure and
may result in death. If victim recovers, residual changes may include lung fibrosis (thickening) and vascular changes. Long-term exposure to Cd

| damages the liver and kidneys (accumulates, haif-life = 7 to 30 yr). Proteinuria (protein in urine) of low molecular weight is the first sign of tubular

dysfunction. Excess urinary glucose is also scen. Bone demineralization similar to osteoporosis (decreased bone density)...
Continue on next page
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Section 6. Health Hazard Data, continued -
occurs not as a direct effect of Cd exposure, but indirectly by altering kidney regulation of calcium and phosphorus which are needed for strong,
healthy bones. Some studies show a correlation between anemia (low hemoglobin in blood) and high Cd levels. Selenium (Se) and zinc (Zn) appear
to suppress Cd toxicity; Se binds up Cd, preventing it from entering body tissue and Zn may compete for the same metabolic site. Medical Condi-
tions Aggravated by Long-Term Exposure: Kidney, blood, or respiratory disorders. Target Organs: Blood, kidney, liver, respiratory system.
Primary Entry Routes: Inhalation, ingestion. Acute Effects: Inhalation may cause irritation of the eyes, nose, and throat, nausea and vomiting,
abdominal colic, diarrhea, chest tightness, cough, headache, and weakness. Pulmonary edema could develop up to 24 hr post exposure. Kidney
damage may occur after acute exposures, but is more likely with chronic exposure. Chronic Effects: Symptoms may be delayed several years after
last exposure and include perforation of the nasal septum (tissue between the nostrils), loss of smell, chronic bronchitis, severe progressive emphy-
sema, anorexia, insomnia, fatigue, pallor, anemia, kidney damage, bone demineralization, lung fibrosis and possible cancer of the respiratory tract,
FIRST AID : -

Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consult a physician immediately.

Skin: Quickly remove contaminated clothing. Wash exposed area with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Uniless otherwise advised, have
that conscious and alert person drink 1 to 2 glasses of water to dilute. Do nof induce vomiting because of cadmium's irritating nature,

Note to Physicians: 8-2 microglobulin excretion of > 200 pg/g creatinine indicates kidney dysfunction as does a renal cortex [Cd] of 180 to 220
uig/g of wet kidney cortex. Blood Cd levels are not indicative of exposure.

Section 7. Spill, Leak, and Disposal Procedures .

Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Cleanup personnel should
protect against inhalation. Carefully scoop up small spills and place in sealed impermeable containers. Do not disperse dust by sweeping.
Remember that Cd powder can be pyrophoric and must be handled carefully. Prevent entry into sewers, drains, and waterways. Follow applicable
OSHA regulations (29 CFR 1910.120).

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations 7

Listed as a RCRA Hazardous Waste (40 CFR 261.24): D006, Characteristic of Toxicity; regulatory level = 1.0 mg/L

Listed as a CERCLA Hazardous Substance® (40 CFR 302.4): Final Reportable Quantity (RQ), 10 Ib (4.54 kg)t [* per CWA, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed -

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1027)

1 No reporting of releases of this substance is required if the diameter of the pieces of the solid metal is equal to or exceeds 100 pm (0.004 in.) |
Section 8. Special Protection Data - - = —

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concen-
tration, use'a SCBA or supplied air respirator (with auxiliary SCBA) with a full facepiece operated in pressure-demand or other positive-pressure
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respira-
tors do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that
includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient,
sanitary storage areas. Other: Wear gloves, boots, aprons, and gauntlets to prevent Cd dust from contacting skin. Ventilation: Provide general and
local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL ar SECAL (Sec. 2). Lunchroom facilities should not
have concentrations above 2.5 ug/m’ at any time. Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work

area by controlling it at its source.(!®? Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, _
and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes; launder before reuse. Remove Cd from i
- shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using Cd, especially before eating,

drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments B )

Storage/Handling Requirements: Store in a cool, dry, well-veritilated area away from heat, ignition sources, and incompatibles. Do not allow
cadmium dust to build up in storage area. ’ '

Engineering Controls; To reduce potentidl health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants.and
to maintain concentrations at the lowest practical level. ; : : .

Administrative Controls: Prohibit workers from removing Cd from protective clothing and equipment by blowing, shaking, or any other means
that disperses Cd into the air. Employees must not enter eating facilities while wearing PPE unless it is vacuumed!with a HEPA. Consider preplace-
ment and periodic medical exams of exposed workers emphasizing the blood, kidneys, liver, and respiratory system. Educate workers on

Cadmium's carcinogenicity. Transportation Data (49 CFR 172.101) i
DOT Shipping Name: Poisonous solids. n.o.s.*, Packaging Authorizations Quantity Limitations

Pyrophoric metals. n.o.s.t a) Exceptions: 173.153*, Nonet a) Passenger Aircraft or Railcar: 100 kg*,
DOT Hazard Class: 6.1*, 4.2t ‘ b) Non-bulk Packaging: 173.213%, .187¢ Forbiddent
ID No.: UN2811*, UN1383t , ¢) Bulk Packaging: 173.240*, .242¢ b) Cargo Aircraft Only: 200 kg*. Forbiddent
DOT Packing Group: Il1*, I+
DOT Label: Keep away from food*, Spontancously Combustiblet Vessel Stowage Requirements
Special Provisions (172.102): —*, Bl 1t a) Vessel Stowage: A*, Dt
* Solid metal, t Powder . b) Other: -
MSDS Collection References: 26, 73, 100. 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 159, 167, 169, 183, 185, 186
Prepared by: M Gannon. BA; Induastrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: TW Thoburn, MPH, MD
Copytight © 1993 by Genium Publistng Corporation Any commerci "useor: reproduction without the publisher's permission is probibited. Judys 310 the suitability of information herein for the purchaser’s purposes
are ily the purchaser’s responsibility  Althouyh 7 . “'cughmlnéemrnk‘emlnhe_r parati n of such inf ion, Genium Publishing Corporati ids no ies, makes o rep and




Material Safety Data Sheets Collection:

- Genium Publishing Corporation
1145 Catalyn Street Sheet No. 83
, Schenectady, NY 12303-1836 USA Chromium Metal/Powder

(518) 377-8854

A

Issued; 3/81 ~ Revision; A, 11/89

[Section 1. Material Identification = " ‘ T e
Chromium Metal/Powder Description: Obtained from chrome ore, chromite (FeCr,0,), by electrolysis of chromium

R 1
solutions, by direct reduction (ferrochrome), and by reducing the oxide with finely divided carbon or aluminum. Usedfor [ 4
chromeplating other metals; for greatly increasing metal resistance and durability; in manufacturing chrome-steel or S 1
chrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigments; as protective coating for automotive K1 _
and equipment accessaries; and in nuclear and high-temperature research. :
Other Designations: Chrome; Cr; CAS No. 7440-47-3.
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide (Genium ref. 73)
for a suppliers list.
'Section 2. Ingredients and Occupational Exposure Limits
Chromium metal/powder, ca 100% B
OSHA PEL ACGIH TLYV, 1988-89* NIOSH REL, 1987 ‘ Toxicity Datag
8-hr TWA: I mg/m® TLV-TWA: 0.5 mg/ny® 8-hr TWA (for chromium metal Rat, implant, TD, : 1200 pg/kg body weight
and insoluble salts): | mg Cr/m? administered intermittently over six weeks

* This TLV is applicable to Cr*? and Cr** compounds. For water soluble and water-insoluble Cr*, the 8-hr TWA is 0.05 mg Cr **/m’. Certain water-insolible Cr*¢
compounds (zinc chiromate, calcium chromate, lead chromate, barium chiromate, strontium chromate, and sintered chromium trioxide) are designated as Ala (human
carcinogen).

! The NIOSH REL (10-hr TWA) for carcinogen Cr* compounds is 1 jig/m’; for noncarcinogenic Cr* compounds (including chromic acid), the RELSs (10-hr TWAs)
are 25 pg/m’ and 50 pg/mv* (15-min ceifing ). The noncarcinogenic compounds include mono--and dichromates of hydrogen, cesium, sodium, lithium, potassium,
rubidium, ammonia, and Cr*¢ (chromic acid anbiydride). Any and all Cr*® materials excluded from the noncarcinogenic group above are carcinogenic Cr*¢ com-
pounds.

1 See NIOSH, RTECS (GB4200000), for additional data with references to tumorigenic effects.

Section 3. Physical Data

Boiling Point: 4738 F (2642 C) Atomic Weight: 51.996 g/mol _
Melting Point: 3452 F (1900 C) Specific Gravity (H,0=1at39 F(4 C)): 7.2at68 F (20 C)
Vapor Pressure: | mm Hg at 2941 F (1616 C) Water Solubility: Insoluble

Vapor Density (Air = 1): 1.79
Appearance and Odor: Steel-gray, lustrous metal: no odor.

Section 4. Fire and Explosion Data o ~ B

Flash Point: None reported | Autoignition Temperature: Cloud, 1076 F (580 C); dust |LEL: Dust cfoud explosion. UL Homs reported
layer, 752 F (400 C) 0230 0z -

Extinguishing Media: Use dry chemical or sand.

Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air,
while chromium dust suspended in CO, is ignitable and explosive When heated. ‘ "

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode. '

1

Tk

Stability/Polymerization: Chromium is stable when pm;;erly handled and stored. Hazardous polymcrizatioﬁ cannot occur,

*One hundred percent of dust goés through a 74-um sieve. A 140-mJ spark can ignite a dust cloud.
Section 5. Reactivity Data ‘

Chemical Incompatibilities: Chromium reacts readily with dilute, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and

strong alkalis. Its powder is incompatible with strong oxidizing agents, including high O, concentration. Evaporation of mercury (Hg) from Cr
amalgam leaves pyrophoric chromium. Finely divided Cr attains incandescence with nitrogen oxide, potassium chiordte, and sulfur dioxide.
Molten lithium at 18 C severely attacks Cr. Fused ammonium nitrate below 200 C reacts explosively and may ignite or react violently with
bromine pentafluoride.

Hazardous Products of Decompasition: Theimal oxidative decomposition of Cr can produce toxic chromium oxide fumes. .

Copynight © 1989 Genium Publishing Corporation
Any cot 12l use or repr n without the publisher’s permission 1s prohibited
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Sectio

Carcmogemclty The NTP and OSHA Tist chrommm as a human carcinogen. o
Summary of Risks: When ingested chromium is a human poison, with gastrointestinal (GI) effects. Chromium 3 (Cr*®) compounds show little or
no toxicity. Less soluble chromium 6 (Cr*%) compounds are suspected carcinogens and severe irritants of the larynx, nasopharynx, lungs, and skin
(Sec. 2). Chromic acid or chromate salts cause irritation of the skin and respiratory passage. Ingestion leads to severe irritation of the gastrointes-
tinal tract, renal damage, and circulatory shock. Chromium metal (when heated to high temperatures) and insoluble salts are said to be involved in |
histological fibrosis of the lungs, which may progress to clinically evident pneumoconiosis. Exposure to chromate dust and powder can cause skin
(dermatitis) and eye irritation (conjunctivitis).

Medical Conditions Aggravated by Long-Term Exposure: An incresed incidence of bronchogenic carcinoma occurs in workers exposed to
chromate dust.

Target Organs: Respiratory system.

Primary Entry: Inhalation, percutaneous absorption, and ingestion.

Acute Effects: Acute exposures to dust may cause headache, coughmg, shortness of breath, pneumoconiosis, fever, weight loss, nasal irritation,
inflammation of the conjunctiva, and dermatitis.

Chronic Effects: Asthmatic bronchitis.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with ﬂoodmg amounts of running water for at least |5 min.

Skin: Brush off chromium dust. After rinsing affécted area with flooding amounts of water, wash it with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person slowly drink 1 to 2
glasses of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases.

After first aid, get appropriate in-plant, paramedic, or community medical attention and support.

Physician's Nate: Acute toxicity causes a two-phase insuit: 1) multisystem shock due to gastrointestinal corrosivity and 2) hepatic, renal
hematopoetic insult. Treatment should use ascorbic acid as a neutralizer with gastric lavage. If the ingestion is substantial, exchange transfusions
and/or consider hemodialysis. Treat allergic dermatitis with local cortisone or 10% ascorbic acid to reduce Cr*® to Cr*3. Ten percent EDTA ina
lanolin base'app]ied every 24 hr helps heal skin ulcers.

Section 7. Spill, Leak, and Disposal P

Spill/Leak: Notify safety personnel! of large spills. Cleanup personnel should wear protective clo! approved respirators. Remove heat and
ignition sources. Provide adequate ventilation. Keep airborne dust at a minimum. Remove spills quickly and place in appropriate containers for
disposal or reuse.

Disposal: Reclaim salvageable metal. Contact your:supplier or a licensed contractor for detailed recommendations. Follow applicable Federal,
state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1 )

EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1 Ib (0.454 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data e

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protectxon regulanons (29 CFR 1910 133)

Respirator: Wear a NIOSH-approved respirator if necessary. Wear an SCBA with a full facepiece when the particle concentration's upper limit is
50 mg/m’.

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. '
Other: Wear impervious rubber gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA standard

{Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by elifminating it at its source (Genium
ref. 103).

Safety Stations: Make available in the work area emergency eyewash stations, safely/qumk—dmch showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work ares: soft lenses may absorb, and all lenses concentrate, irritants, Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment. Ha

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiéne after using this material, e§pec:ally before eating, drinking,
smoking, using the toilet, or applying cosmeucs

Section 9. Special Precautions and Comments

Storage Requirements: Store material in cool, dry. well-ventilated area separate from acids and oxidizing agents. Seal and protect containers
from physical damage. Keep away from heat or ignition sources.

Engincering Controls: Avoid dust inhalation. Practice good housekeeping (vacuuming and wet sweeping) to minimize airbome particulates
and to prevent dust accumulation. Use nonsparking tools and ground electrical equipment and machinery.

Transportation Data (49 CFR 172.101,.102): Not listed

MSDS Collection References: i. 2, 26, 38, 80, 87, 88, 89, 100, 109, 124, 126

Prepared by: MJ Allison, BS; Industrial Hygiene RevneW' DJ W:lson, C!H Medxcal Review: MJ Hardies, MD M8
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Séctiont6FHealthiHazardsD3 = % o
Carcinogenicity: The , IARC, and OSHA do not list copper as a carcinogen. Experimental studies show tumorigenic and teratogenic effects
in laboratory animals. . .

Summary of Risks: Copper is a necessary human nutrient, excessive intake levels of which the kidneys normatly eliminate. In individuals with
kidney disease or, rarely, Wilson's disease (abnormal retention and storage of copper in the body that damages the liver, kidneys, brain, blood,
bones, and endocrine glands), copper levels may accumulate. Significat industrial exposure to copper occurs mainly through inhalation of fumes
during welding, smelting, or refining operations; or through exposure to copper dusts and mists during mining, extracting, refining, or manufactur-
ing processes. Copper particles may irritate, discolor, and damage eyes. Exposure to copper salts in many applications is potentially toxic. Copper
dusts, fumes, and salts may irritate the upper respiratory tract. Long-term exposure may irritate the skin and discolor the skin or hair.

Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or renal function should avoid exposure.
Target Organs: Respiratory system, skin, eyes, liver, kidneys.

Primary Entry Routes: Inhalation, ingestion.

Acute Effects: Inhalation of copper fumes may give rise to metal fume fever (after an incubation period of about 5 hr), an allergic reaction with
flu-like symptoms—high temperature, metallic taste, nausea, coughing, general weakness, muscle aches, and exhaustion. These symptoms usually
disappear within 24 hr. Direct contact with copper causes skin and (less often) eye irritation, and itching of the linings of the nose, mouth, and res-
piratory tract. Exposure to copper dust may cause a greenish-black skia discoloration. Copper inilestion causes nausea, vomiting, abdominal pain,
and diarrhea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and kidney and liver damage.

Chronic Effects: Continued exposure to copper may cause mild dermatitis and degeneration of the mucous membranes. Repeated or dprolonged
exposure to copper dusts and mists can discolor skin and hair and irritate the skin. Repeated inhalation can cause chronic respiratory disease.
Individuals with Wilson's disease (1 in 200,000 individuals) are more susceptible to chronic copper poisoning. If undetected and untreated, this
progressive condition is eventually fatal.

FIRST AID -

Eyes: Gently lift the eyelids-and flush immediately and continuoissly with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. . .

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water. )

Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration. :

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of
water, then induce vomiting.

After first aid, get appropriate in-plant, paramedic, or community medical support. )
Physician's Note: A blood count shows leucocytosis if an individual has metal fume fever. Consider chellation with penicillamine or BAL
(British Anti-Lewisite or dimercaprol) for chronic intoxication

Section 7:2Spill, Ledk;and Disposal Procedures = e
Spill/Leak: Notify safety personnel, remove all heat and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions.

Cleanup personnel should protect against vapor inhalation and skin and eye contact. Cleantip methods such as vacuuming (with the appropriate
fiilter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vermiculite, dry sand, or other inert materials. Place in ap-
propriate containers for disposal. Follow applicable OSHA regulations (29 CFR 1910.120).

kao;:l‘:‘ Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5000 Ib (2270 kg) [* per Clean Water Act, 307(a)}
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data _

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if'neces-
sary; wear a NIOSH-approved respirator. Some recommendations follow. For copper dust and mists greater than 50 mg/m’, wear a high-efficiency
particulate respirator, a supplied-aif respirator, or an SCBA, all with a full facepiece. For copper dust and mists greater than 2000 mg/m’, wear a
.supplied-air respirator equipped either with a fall facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-
flow mode. For copper fumes over 100 mg/m’, wear either a powered air-purifying respirator with a high-efficiency filter, or a supplied-air
respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-flow mode.
Warning! Air-purifying respirators do not protect-workers in oxygen-deficient atmospheres. .

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Eyg and face protection is required
when grinding, welding, cutting, or remelting. Protect skin from molten metal and radiant heat when melting scrap. Machine turnings may also
present a laceration hazard. When handling oil-contaminated copper, wear rubber gloves to prevent skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PELs and ACGIH
TLVs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source!*®
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear coiitact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. s

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material; especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Cdm_mgnts

Storage Requirements: Store copper in tightly closed containers in a cool, dry, well-ventilated area. Avoid exposure to air-and moisture.
Engineering Controls: Avoid dust and fome inhalation and direct contact with skin and eyes. Use only with adequate ventilation and appropriate
personal protective gear. Institute a respiratory protection program that includes regular training, maintenarice, inspection, and evaluation. Practice
good personal hygiene and housekeeping procedures. Maintain exposures below the PEL/TLV. Monitor copper dust and mist levels in the air.
Other Precautions: Provide placement and periodic examinations that emphasize the skin, eyes, and respiratory system. Prevent exposing
individuals with chronic respiratory disease or Wilson's disease.

Transportation Data (49 CFR 172.101, .102): Not listed

e

MSDS Colleciion References: 26, 38, 73, 84, 88, 89, 100, 101, 103, 109, 124, 126, 127, 132, 133, 134, 136, 138, 139,183 144
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 1
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iSéction’6
Carcinoge
in laboratory animals. ) . ) .
Summary of Risks: Copper is a necessary human nutrient, excessive intake levels of which the kidneys normally eliminate. In individuals with
kidney disease or, rarely, Wilson's disease (abnormal rétention and storage of copper in the body that damages the liver, kidneys, brain, blood,
bones, and endocrine glands), copper levels may accumulate. Significant industrial exposure to copper occurs mainly through inhalation of fumes.
during welding, smelting, or refining operations; or through exposure to copper dusts and mists during mining, extracting, refining, or manufactur-
ing processes. Copper particles may irritate, discolor, and damage eyes. Exposure to copper salts in many applications is potentiaily toxic. Copper
dusts, fumes, and salts may irritate the upper respiratory tract. Long-term exposure may irritate the skin and discolor the skin or hair.
Medical Conditions Aggravated by Long-Term Exposure: Individuais with impaired pulmonary or renal function should avoid exposure.
Target Organs: Respiratory system, skin, eyes, liver, kidneys.
Primary Entry Routes: Inhalation, ingestion. ,
Acute Effects: Inhalation of copper fumes may give rise to metal fume fever (after an incubation period of about 5 hr), an allergic reaction with
flu-like symptoms—high temperature, metallic taste, nausea, coughing, general weakness, muscle aches, and exhaustion. These symptoms usually
disappear within 24 hr. Direct contact with copper causes skin and (less often) eye irritation, and itching of the linings of the nose, mouth, and res-
piratory tract. Exposure to copper dust may cause a greenish-black skin discoloration. Copper in%f'ﬁm causes nausea, vomiting, abdominal pain,
and diarthea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and kidney and liver damage.
Chronic Effects: Continued exposure to coprcr may cause mild dermatitis and degeneration of the mucous membranes. Repeated or prolonged
exposure to copper dusts and mists can discolor skin and hair and irritate the skin. Repeated inhalation can cause chronic respiratory disease.
Individuals with Wilson's disease (1 in 200,000 individuals) are more susceptible to chronic copper poisoning. If undetected and untreated, this
progressive condition is eventually fatal.
FIRST AID _ L ~ ] .
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
1 facility. Consult a physician immediately. . . )
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water. v . )
Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration. .
Ingestion: Never give anything by mouth to an uinconscioiss or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of
water, then induce vomiting.
After first.aid, get appropriate in-plant, paramedic, or community medical support. _ . .
Physician's Note: A blood count shows leucocytosis-if an individual has metal fume fever. Consider chellation with penicillamine or BAL
(British Anti-Lewisite or dimercaprol) for chronic intoxication.
 Section 7:Spill,; Ledk;and Disposal Brocedures
Spill/Leak: Notify safety personnel, remove all heat.and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions.
Cleanup personnel should protect against vapor inhalation and skin and eye contact. Cleanup methods such as vacuuming (with the appropriate
filter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vermiculite, dry sand, or other inert materials. Place in ap-
propriate containers for disposal. Follow applicable OSHA regulations (29 CFR 1910.120).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5000 1b (2270 kg) [* per Clean Water Act, 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65) -
OSHA Designations ,
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator, Some recommendations follow. For copper dust and mists greater than 50 mg/m’, wear a high-efficiency
particulate respirator, a supplied-air respirator, or an SCBA, all with a full facepiece. For copper dust and mists greater than 2000 mg/m?, weara
supplied-air respirator equipped either with a full fa_cepiece operated in pmsureade:nand or positive-pressure mode or with a hood in continuous-
flow mode. For copper fumes over 100 mg/m®, wear either-a powered air-purifying respirator with a high-efficiency filter, or a supplied-air
respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-flow mod:
Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. .. '
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Eye and face protection is required
when grinding, welding, cutting, or remeiting. Protect skin from molten metal and radiant heéat when melting scrap. Machine turnings may also
present a laceration hazard. When handling oil-contaminated copper, wear rubber gloves to preveat skin contact.

Ventilation: Provide general and local éxplosion-proof ventilation systems to maintain airborne concentrations below OSHA PELs and ACGIH
TLVs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source{!*®
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. :
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. o

Comnments: Never eat, drink, or smoke,in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. ‘

o, e g

Section 9. Special Precautions and Comments T ERNNEI

Storage Requirements: Store copper-in tightly closed containers in a cool, dry, well-ventilated area. Avoid exposure to air and moistare.
Engineering Controls: Avoid dust and fume inhalation and direct contact with skin and eyes. Use only with adequate ventilation and appropriate
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice
good personal hygiene and housckeeping procedures. Maintain exposures below the PEL/TLV. Monitor copper dust and mist levels in the-air.
Other Precautions: Provide placement and periodic examinations that emphasize the skin, eyes, and respiratory system. Prevent exposing
individuals with chronic respiratory disease or Wilson's disease.

Transportation Data (49 CFR 172.101, .102): Not listed

MSDS Collection References: 26, 38, 73, 34, 88, 89, 100, 101, 103, 109, 124, 126, 127, 132, 133, 134, 136, 138, 139, 143, 144

Prepared by: M) Allison. BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS
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- V Genium Publishing Corp. Material Safety Data Sheets Collection
. One Genium Plaza . :
@ Schenectady, NY 123044690 * | _ ) MSDS No. 155
(518) 377-8854 DDT (Dichlorodiphenyltrichloroethane)

Date of Preparation: 10/93

] Section 1 - Chemical Product and Company Identification 42
Product/Chemical Name: .... DDT (Dichlorodiphenyltrichloroethane)
Chemical Formula: .............. (CICgH4)2CHCCI3
CAS No.: 50-29-3 ,

Synonyms: Agritan; 2,2-bis(p-chlorophenyl)-1,1, 1-trichloroethane; chlorophenothan; Citox; dichlorodiphenyltrichloroethane;
Dicophane; diphenyltrichloroethane; Genitox; Kopsol; NCI-C00464; Neocid; Pentech; trichlorobis (4-chlorophenyl) ethane;
1,1'((2,2,2-trichloroethylidene)bis(4-chlorobenzene), Zerdane.

Derivation: Prepared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid.

General Use: One of the most widely used contact insecticides from 1945 until its ban in 1972. Although banned in the U.S.
(except for such uses as emergency health situations and for controlling body lice), it is still widely used in the tropics for control
of vector-carrying diseases such as malaria, yellow fever, dengue, filariasis, louse-borne typhus, and louse-borne relapsing fever.

Section 2 - Composition / Information on Ingredients _

DDT: ppDDT 70% wt + op DDT 30% wt (technical grade)
Trace Impurities: DDD, DDE

OSHA PELs ‘ NIOSH REL DFG (Germany) MAK (skin)

8-hr TWA: 1 mg/m3 (skin) 10-hr TWA: 0.5 mg/m3 TWA: | mg/m3 (total dust)
ACGIH TLVs C:];:-/ r(nlél)m“ of quantitation: 0.1 C:gegctt)sry III: Substances with systemic
TWA: | mg/m3 IDLI-i Level Onset of effect: > 2 hr.

Car Peak Exposure Limit: 10 mg/m3, 30

min. average value, 1/shift

* Ca=Carcinogen

‘Section 3 - Hazards Identification

%tk ctre Emergency Overview trirfrerty wRii'::“
DDT is a white to gray, crystalline solid. Although it has been banned in the U.S. because of its persistence in Scale
the environment and potential for bioaccumulation, DDT has not produced toxicity in workers who either R 1
manufactured or used it (even over many years). However, this lack of toxicity is based on inhalation and I 3
skin absorption. If DDT is ingested, especially in large amounts, central nervous system effects will occur s 1*
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human K 2
carcinogen. ' *Skin
Potential Health Effects ‘ abmon
Primary Entry Routes: Inhalation, ingestion, skin contact. H 2t
Target Organs: Central nervous system, liver, skin, peripheral nervous system. : I F o2
Acute Effects - R 0
Inhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation.  +
Eye: Exposure to 423 mg/m3/1 hr/day for 6 days caused eye irritation. _ tchronic
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent effects
involved. Aqueous solutions and the powder or crystals are not easily absorbed. PPE +
Ingestion: DDT can cause a variety of central nervous system effects if ingested. Large doses generally resultin | 3Sec:8

vomiting, while smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the lips, tongue,
and face; malaise; headache; sore throat; fatigue; tremors of the head, neck, and eyelids; apprehension; ataxia; and confusion.
Convulsions and paralysis of the hands is possible in severe exposures (if vomiting does not occur). Vital signs are usually
normal, but in severe poisonings, the pulse may be irregular and abnormally slow. Based on animal studies, it is expected that
ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acute poisoning generally
occurs within 24 hr except in the most serious cases.

Carcinogenicity: DDT is considered a suspected human carcinogen by several governmental agencies. IARC-2B (possibly
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2
(reasonably anticipated to be a carcinogen: limited human evidence or sufficient animal evidence), EPA-B2 (sufficient animal
evidence; inadequate human evidence), and NIOSH-X (carcinogen defined without further categorization)

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver.

Copyright © 199} by Genm Publishing Corporation Any i use or reproduction without the publishers permission is prohibited Judgments:as w the suitability of information herein for the purchaser's
purposes are I¥ the purchaser's responsibility Although redsonable care has been taken in the p of such inf ion, Genium Publishing Corporati ds no w ies. makes no
Fepresentations dnd assumes no respansibility as to the accuracy or suutatility of such informanon for application to the purchaser's intended purpose or fur consequences of its use
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Chronic Effects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration,
dermatitis, weakness, convulsions, coma, and death, these effécts are not confirmed in humans. Liver cancer is confirmed in
animals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic
toxicity in workers and data showing that DDT and its metabolites are retained in the body fat for long time periods, th
providing a basis for the possibility of chronic toxicity. _ '
Other: Solvents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than
DDT itself. : 4

Section 4 - First Aid Measures

Inhalation: Remove exposed person to fresh air and support breathing as needed. .

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse away any loose material and wash exposed area with soap and water.
For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing because it may pose a fire hazard.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water to dilute. Do not
induce vomiting. Gastric lavage should be performed promptly. ”

After first aid, get appropriate in-plant, paramedic, or community medical support.

Notes to Physicians: Effects may be delayed; keep under observation. N .

Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological
manifestations; tribromoethanol and paraldehyde are recommended for allaying prolonged convulsions.

Section 5 - Fire-Fighting Measures

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash Genium
Point is 162 F (72.2 C).although the specific vehicle is not identified.

Flash Point Method: CC

Autoignition Temperature: None reported

LEL: None reported

UEL: None reported »

Flammability Classification: Class [IIA Combustible Liquid (varies depending on vehicle)

Extinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use
water spray, fog, or regular foam.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire.

Hazardous Combustion Products: Chloride fumes and carbon oxide gases.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. Fight fire from maximum
distance. Stay away from ends of tanks.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural fire figh
protective clothing is not effective. ‘ :

Section 6 - A¢cidéhfal Release Measures

Spill /Leak Procedures: Notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignitien sources.
Cleanup personnel should protect against contamination, ' .

Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp,mop any residue. For small
solution spills, take up with earth, sand, vermiculite, or other absorbent material and place in suitable containers for disposal.
Large Spills . .
Containment: Dike far ahead of liquid spill for later reclamation or disposal. Do not release into sewers or waterways.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

i

Section 7 - Handling and Storage &

Handling Precautions: Use non-sparking tools to open containers. Keep dry chemical extinguishers on hand in case of fire.
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat,
ignition sources, and incompatibles (Sec. 10). Do not store in aluminum or iron containers. |

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source.(103)

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver
and central nervous system. : '
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Respiratory Protection: Seek professional advice prior to respirator selection and use, Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA
with a full facepiece and operated in pressure demand or other positive-pressure mode, or any supplied-air respirator with a full
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection
programi that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber to
prevent prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-
protection regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipment. )

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before
eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical VProppttieﬂs}.'; e

Physical State: Solid

Appearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor.

Odor Threshold: 5.0725 rg/m3

Vapor Pressure: 5.5 x 106 mm Hgat68 F (20 C)

Formula Weight: 354.48

Specific Gravity (H,0=1,at4 C): 0.98 t0 0.99

Water Solubility : 0.0012 ppm

Other Solubilities (g DDT/100 mL): acetone 58, 95% alcohol 2, benzene 78, benzyl benzoate 42, carbon tetrachloride 45,
chlorobenzene 74, cyclohexanone 116, dibutyl phthalate 33, o-dichlorobenzene 68, dichlorodifluoromethane 2, dioxane 100,
ethyl ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75,
peanut oil 11, pine oil O to 16, tetralin 61, tributyl phosphate 50, and xylene 60.

Boiling Point: 365 F (185 C)

Melting Point: 227 F(108.3 C)

Section 10 - Stability and Reactivity

Stability: DDT is stable at room temperature in closed containers under normal storage and handling conditions. It biodegrades
very slowly.

Polymerization: Hazardous polymerization does not occur.

Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts.

Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles. v

Hazardous Decomposition Products: Thermal oxidativ_e decomposition of DDT can produce carbon dioxide.

Section 11- Toxic;ological Information

Toxicity Data:* ‘ ' .

Eye Effects: None reported. _ Carcinogenicity: Rat, oral, TDy,: 1225 mg/kg given for 7 continuous
. weeks caused liver tumors.

Mutagenicity: E. coli: 15 pmol/L caused DNA damage.

Teratogenicity: Rat, oral, TD,; 112 mg/kg given to a 56 day old

Skin Effects: None reported.

Acute Oral Effects:

Human, oral, LDy o: 500 mg/kg caused male caused paternal effects (spermatogenesis, testes, epididymis,
* 9 A o-

convulsions, cardiac arrhythmias, and sperm duct).

respiratory changes. ‘

Rat, oral, LD 50: 87 mg/kg; details not reported

* See NIOSH. RTECS (KJ3325000), for additional toxicity data.

Section 12 - Ecological Information

Ecotoxicity: Glass shrimp ( Palaenionestes kadiakensis), LCsq = 2.3 mcg/L/96 hrat 69.8 F (21 C); Japanese quail, 2 month old
male, ( Coturnix japonica), LD5q = 841 mg/kg; bluegill (Lepomis macrochirus), LCs0 = 28.7 mcg/L/36 hr,

Copyright © 1995 Genum Publishing Corporation. Any commercial use or reprod withoit the publisher's permission is prohibited. Page 3 0f4
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Environmental Degradation: In water, DDT will adsorb strongly to sediments, significantly bioconcentrate in fish, and will be
subject to considerable evaporation with an estimated half-life of several hr to almost 50 hr from certain waters. It may
biodegrade when high concentrations of required microbes (Escherichia, Hydrogenomonas, and Saccharomyces) are present.
On land, DDT will adsorb strongly and should not appreciably leach to groundwater. It may evaporate (half-life of 100 days)
and is subject to photooxidation from soil. DDT may significantly biodegrade in flooded soils or under anaerobic conditions

' provided high populations of the required microbes are present. Half-life ranges from 2 to >15 yr. In the air, DDT is subject to

direct photooxidation and reaction with photochemically produced hydroxyl radicals (est. half-life = 2 days). Wet and dry
deposition are significant mechanisms for removal from air.

Section 13.- Disposal Considerations - :

Disposal: DDT is a good candidate for rotary kiln or liquid injection incineration (furnace with afterburner and alkali scrubber).
60 to 80% removal of DDT from contaminated soils has been achieved in 10 min. by super critical-carbon dioxide extraction.
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local
regulations.

Container Cleaning and Disposal: Triple rinse containers. Containers in good condition should be retumed to the manufacturer
and those that are not reusable should be punctured and transported to a scrap metal facility for recycling, disposal, or burial in
a designated landfill.

Section 14 - Transport Information - s i e

DOT Transportation Data (49 CFR 172.101):

Shipping Name: Organochlorine Packaging Authorizations Quantity Limitations
pesticides, solid toxic, n.o.s. a) Exceptions: 173.153 a) Passenger, Aircraft, or Railcar: 100 kg
Shipping Symbols: — b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: 200 kg
Hazard Class: 6.1 ¢) Bulk Packaging: 173.240 :
ID No.: UN2761 Vessel Stowage Requirements
Packing Group: 111 a) Vessel Stowage: A
Label: Keep Away From Food b) Other: 40

Special Provisions (172.102). —

Section 15 - ngulat‘dryl‘lnformation

EPA Regulations: _ ) )

RCRA Hazardous Waste Number (40 CFR 261.33): U061

Listed as a RCRA Hazardous Waste Classification (40 CFR 261.33)

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); and CWA, Sec. 307(a)
CERCLA Reportable Quantity (RQ), 1 Ib (0.454 kg)

SARA Toxic Chemical (40 CFR 372.65): Not listed '

SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

OSHA Regulations: »

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A)

Section 16 - Other Information

-

‘References: 73, 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 153, 167, 168, 169, 176, 180, 183

Prepared' By.... M Gannon, BA s *
Industrial Hygiene Review ......... PA Roy, MPH, CIH
Medical Review ..............cceeueseeie. T Thobum, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
* responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use.

Copyright © 199] Genium Publishing Corporatic ial use.or reprod without the publisher's permission is prohi
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@ Schenect:dyjnr?{'ml 2304-4690 2,3, 7, 8-Tetrachlorodibenzo-p-dioxin
(518) 377-8854 (TCDD) MSDS No. 906
: Date of Preparation: 6/94 '
Section 1 - Chemical Product and Company Identification 44

Product/Chemical Name: 2, 3, 7, 8-Tetrachlorodibenzo-p-dioxin (TCDD)

Chemical Formula: C;;H4C14,05

CAS No.: 1746-01-6 _ _

Synonyms: dioxin; dioxine; NCI-C03714; tetrachlorodibenzodioxin; 2, 3, 7, 8-tetrachlorodibenzo(b, e)(1, 4)dioxin;
2, 3, 7, 8-tetrachlorodibenzo-1, 4-dioxin; TCDBD; TCDD; 2, 3, 7, 8-TCDD; tetradioxin

Derivation: TCDD is not manufactured, but is formed as a by-product of chlorobenzenes, chlorophenols, and the herbicides
2, 4, 5-trichlorophenoxyacetic acid (2, 4, 5-T) and 2-(2, 4, 5-trichlorophenoxy)propionic acid (Silvex) which are produced from
2, 4, 5-trichlorophenol (TCP). 2, 4, 5-T, commonly known as Agent Orange, was the defoliant used during the Vietnam War.
TCP, 2, 4, 5-T and Silvex are no longer commercially produced in the U.S. As a chemical and toxicological standard, TCDD
can be prepared by catalytic condensation of potassium 2, 4, 5-trichlorophenate. TCDD has been released to the environment
during the incineration of chemical wastes including chlorinated benzenes, chlorophenols, and bipheny] ethers, from the
improper disposal of certain chlorinated chemical wastes, in emissions from wood burning in the presence of chlorine, in
accidental fires involving transformers containing PCBs, and from the use of the herbicides 2, 4, 5-T and Silvex.

General Use: TCDD is an extremely toxic, unwanted by-product and essentially has no beneficial uses. It may be.usedas a
research chemical. .

Vendors: Consult the latest Chemical Week Buyers’ Guide. (3)

Section 2 - Composition / Infbrmétion on Ingredients

2, 3, 7, 8-Tetrachlorodibenzo-p-dioxin, ca 100 %wt. TCDD normally persists as a contaminant in TCP in variable amounts
(0.07-6.2 mg/kg). Consequently, the concentrations of TCDD in different batches of Agent Orange varied greatly with an
average concentration of about 2 ppm.

OSHA PEL* NIOSH REL DFG (Germany) MAK
None established Carcinogen, lowest feasible None established
ACGIH TLV concentration.

None éstablished

* A preliminary occupational exposure limit of 0.2 ng/m3 (200 pg/m3) is recommended. It provides an ample margin of safety to prevent
chloracne and takes into consideration the chronic effects of animal studies and accidental human exposure. [Leung HW et al; American
Industrial Hygiene Association Journal, 49 (9): 466-74 b(1988)]

Section 3 - Haz:?irdsyldentiﬁcation

%{rer k7 Emergency Overview wirtvirfx Vo
TCDD is a colorless, crystalline solid at room temperature. It is highly toxic and a potential human Scale
carcinogen. Exposure to TCDD-contaminated materials may cause a severe and disabling acne-like rash that R 1
may persist for years (chloracne), metabolic disorders, and nervous system and liver damage. In animals, 1 4
TCDD causes teratogenesis, tumorigenesis, and immunological dysfuriction. Findings in humans are . S 4*
inconclusive, but human toxicology is under continuing investigation. Workers may be exposed to TCDD K 1
from residues from prior production or use of 2, 4, 5-T or Silvex, waste materials contaminated by TCDD, or sSkin
contamination resulting from transformer fires. Take every precaution to avoid any exposure to TCDD. absorption
¢ Potential Health Effects gmfr
Primary Entry Routes: Inhalation (dust),* skin contact, ingestion. . F 1
Target Organs: Skin, liver, and nervous system. : . . R O
Acute Effects . -
Inhalation: Shortness of breath, heddaches, fatigue, severe muscle pains, weakness, and digestive disturbance. $Chronic
Most symptoms develop slowly, over many days, Effects
Eye: Conjunctivitis and chemical burns. PPE?
Skin: Chemical bumns. In most cases, chloracne appears within 2 to 4 weeks after initial exposure. It consists of iSec. 8

blackheads with small, pale-yellow cysts. In severe cases, there may be papules (red spots) or even pustules
(pus-filled spots). This acne-like rash appears on the cheekbones under the eyes and behind the ears in very mild cases. With
increasing severity, the rest of the face and neck are affected and the outer upper arms, chest, back, abdomen, outer thighs and
genitalia may be involved in varying degrees in the worst cases. In the worst cases, lesions may be active 15 or more years
after the contact has ceased. Chloracne may also appear after ingestion or inhalation. Skin fragility, hirsutism (excessive
growth of hair of normal or abnormal distribution), and photosensitivity may also occur.

Ingestion: Nausea, vomiting, and possible pancreatitis.

prohibited. Jud a8 to the suitability of'information here:n for the purchaser's
tic .Gy\ium?“ hing Cor i ds no ntics. makes no
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Carcinogenicity: The IARC, NTP, MAK , and NIOSH list TCDD as an IARC-2B (possibly carcinogenic to humans: inadequate
evidence of carcinogenicity in humans but there is sufficient evidence of carcinogenicity in experimental animals), an NTP-2
(reasonably anticipated to be a carcinogen: limited evidence from studies in humans or sufficient evidence from studies in
experimental animals), an MAK-A2 (unmistakably carcinogenic in animal experimentation only), and a NIOSH-X (carcinogen -
defined with no further categorization). OSHA does not list TCDD as a carcinogen. :

Medical Conditions Aggravated by Long-Term Exposure: Skin, liver, nervous and endocrine system disorders.

Chronic Effects: Lack of energy, loss of sex drive, personality and mood changes, numbness, weakness and pain in the legs,
liver damage, chloracne, and elevated blood lipids. TCDD increased the incidence of a variety of tumors in animals, but human
data is inconclusive. Little is known of the human health effects (if any) as a result of long-term exposures to low
concentrations.

Comments: The observed health effects from clinical or epidemiological studies of populations who were occupationally and
non-occupationally exposed cannot be solely attributed to TCDD because of the concurrent exposure to 2, 4, 5-T and TCP and
to other herbicides as well.. There is no report of human exposure to TCDD alone.

* Vapor inhalation is unlikely because TCDD has a low vapor pressure.

Section 4 - First Aid Measures

~ poison control center advises otherwise, have the conscious and alert person drink ! to 2 glasses of water, then induce

Inhalation: Remove exposed person to fresh air and support breathing as needed. ,

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Flush with water to remove solid particles; follow with a soap.and water
wash of exposed areas. For reddened or blistered skin, consult a physician. _

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the

vomiting.

After first aid, get appropriate in-plant, paramedic, or community medical support. :

Note to Physicians: For an acute exposure, obtain liver function tests, CBC, prothrombin time, serum lipids, and uroporphyrins.
EMG may be useful in detecting subclinical neuropathy. Current analytical techniques to detect dioxins in human tissue
specimens involve gas chromatography and mass spectrometry. Chloracne may respond to topical retinoic acid, and oral ‘
tetracyclines may help secondary pustular follicles. Resistant cases may require dermabrasion or acne surgery. Isotretinoin may
be tried.

Special Precautions/Procedures: Emergency personnel should protect against contamination.

_Section 5 - Fire-Fighting Measures - - I

Flash Point: None reported. '
Autoignition Temperature: None reported.
LEL: None reported.
UEL: None reported. _
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam extinguisher.
Unusual Fire or Explosion Hazards: None reported. ‘
Hazardous Combustion Products: Toxic fumes of chlorine.
Fire-Fighting Instructions: Do not release runoff from fire control methods.to sewers or waterways. :
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Section 6 - Accidental Release Measures

Spill /Leak Procedures: Notify safety personnel of spill, evacuate all unnecessary personnel, remove heat and ignition sources,
and provide adequate ventilation. Cleanup personnel should protect against skin and eye contact and dust inhalation.
Small Spills: Carefully collect and place in sealed containers for disposal. : :
Large Spills - .
Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release into seWwers or waterways.
Cleanup: Avoid generating dust. Do not sweep! Provide an organized procedure of containment, collection, and disposal of
contaminated solutions and residues generated during cleanup. Provide separate facilities for decontamination of large
equipment. Conduct repetitive wash/rinse cycles separately, either by using different locations or by spacing in time.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910. 120). For specific recommendations, contact
your Department of Environmental Protection or your regional EPA office.

Section 7 - Handling and Storage

Handling Precautions: Handle with extreme caution. Take all the necessary precautions to avoid any exposure.
Storage Requirements: Store in tightly closed and properly labeled containers in a coal, well-ventilated area.
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694 __2,3,7, 8-Tetrachlorodibenzo-p-dioxin __________ MSDS No. 906

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Isolate work areas involving TCDD or TCDD-contaminated materials.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(103)

Administrative Controls: Consider preplacement and periodic medical examinations with emphasis on the skin, liver, nervous
and endocrine systems. Regularly monitor glassware, bench tops, instruments, and tools with wipe tests (wipe with filter paper
and measure amount of TCDD). Respiratory Protection: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select
respirator based on its suitability to provide adequate worker protection for given working conditions, level of airborne
contamination, and presence of sufficient oxygen. For situations where TCDD contamination is low (e.g., exposure to dust
contaminated with low levels of TCDD), wear an air-purifying respirator until the extent and characterization of the exposure
can be determined. For materials highly contaminated with TCDD, wear respirators that consist of self-contained breathing
apparatus with a full facepiece operated in a pressure-demand or other positive pressure mode. An alternate method utiljzes a
combination Type C supplied-air respirator, with full facepiece, operated in a pressure-demand mode and equipped with
auxiliary positive pressure self-contained air supply. For emergency or nonroutine operations (cleaning spills, reactor vessels, or
storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If
respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification,
training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage
areas. Protective Clothing/Equipment: Consider disposable clothing due to the uncertainty of adequate decontamination.
Wear protective clothing consisting of both outer (zippered coverall with attached hood and draw string or elastic sleeves,
gloves and closure boots) and inner (cotton overalls, undershirts, undershorts, gloves, and socks) garments. For dust or
particulate exposure, wear coveralls of a non-woven fabric such as Tyvek or spun bonded polyethylene. For exposure to liquids,
wear coveralls, gloves, and boots made of chemically resistant materials such as Saranax coated Tyvek or butyl, nitrile, or
neoprene rubber. Wear protective eyeglassés or chemical safety goggles, per OSHA eye- and face-protection regulations (29
CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of, or in
conjunction with contact lenses. Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and
washing facilities available in work area. Contaminated Equipment: Shower and change clothes after potential exposures or
at the end of the work day. Separate contaminated work clothes from street clothes. Launder before reuse. Place disposable
clothing in marked and approved containers for disposal. Remove this material from your shoes and clean personal protective
equipment. To prevent cross-contact, provide segregated decontamination locations with separate, controlled, and well-marked
entry/exit routes and locations. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after

using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

__Section 9 - Physic'al‘and Chemical Properties

Physical State: Solid Vapor Pressure: 7.4 x 10 -1 mm Hg at 77 F 25 ¢

Appearance and Odor: Colorless needles Formula Weight: 322 '

Water Solubility: 19.3 ng/L Melting Point: 581-583 F (305-306 C)

Other Solubilities: o-dichlorobenzene (1.4 g/L); Octanol/Water Partition Coefficient: log Kow= 7.02
chlorobenzene (0.72 g/L); benzene (0.57 g/L); chloroform Henry’s Law Constant: 1.62 x 10 -5 atm m3/mole at25 C
(0.37 g/L); acetone (0.11 g/L); n-octanol (0.05 g/L); (estimated)

methanol (0.01 g/L); lard oil (0.04 g/L)

Section 10 - Stability and Reactivity

Stability: TCDD is relatively stable toward heat, acids, and alkalis. It is changed chemically when exposed in isooctane or

n-octanol to UV light. Polymerization: Hazardous polymerization cannot occur. Chemical Incompatibilities: None reported.

Conditions to Avoid: Avoid heat and ignition sources. Hazardous Decomposition Products: Thermal oxidative
decomposition of TCDD can produce toxic fumes of chlorine. Decomposition begins at 932 F (500 C)and complete
decomposition accurs within 21 sec at 1472 F (800 C). '

Section 11- Toxicolggiéél Informat_i‘qn»

Toxicity Data:*
Eye Effects:

Rabbit, eye: 2 mg caused moderate irritation.
Acute Effects:

Human, skin, TDy: 107 pg/kg produced dermatitis and allergic reaction. -

Mammal, oral, LDsg: 4200 ng/kg produced changes of the liver, kidney, ureter, bladder, and spleen.
Rat, oral, LDsg: 20 pg/kg ‘

Reproductive Effects:

Monkey, oral, TDy4: 92 ng/kg (46 weeks prior to mating, on each day during gestation, and for 17 weeks following birth)
caused effects on the newborn (behavioral: delayed effects).
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tion without the piiblisher’s permission is prohibited Page 3 of 4




MSDS No. 906 2, 3, 7, 8-Tetrachlorodibenzo-p-dioxin B 6/94
Genetic Effects (continued):
Human cell: 100 pmol/L caused unscheduled DNA synthesis.
Human cell: 10 nmol/L caused DNA inhibition.
Tumorigenic Effects:
‘Rat, oral: 52 pg/kg/2 yr (intermittent) caused liver and thyroid tumors.
Rat, oral: 27 ng/kg/65 weeks (continuous) caused liver and kidney tumors.
Multiple Dose:
Rat, oral: 6500 ng/kg/13 weeks (intermittent) caused changes in liver and thymus weight and pigmented or nucleated red
blood cells.
Mouse, skin: 97 ug/kg/13 weeks (intermittent) caused diffuse hepatitis (hepatocellular necrosis); changes in spleen; and
death.
* See NIOSH, RTECS (HP3500000), for additional toxicity data.

_ Section 12 - Ecological Information

Environmental Transport: Bioconcentration will occur in aquatic organisms. Due to TCDD’s low solubility in water and lipids
as well as its low partition coefficient in lipids, TCDD is not likely to accumulate in as many biological systems as DDT.

Environmental Degradation: When released to the atmosphere, gas-phase TCDD is degraded by reaction with hydroxyl
radicals and direct photolysis (half-life = 8.3 days). Particulate-phase TCDD may be physically removed from air by wet and
dry deposition. TCDD may be transported long distances through the atinosphere with surface water sediments being an
ultimate environmental sink of airborne particulates. TCDD will absorb to sediment and limit the overall rate by which TCDD
is removed from water. TCDD near the water’s surface may experience significant photodegradation. 1.5 yr is the persistence
half-life of TCDD in lakes. TCDD is generally resistant to biodegradation. Photodegradation on terrestrial surfaces may be an
important transformation process. During warm conditions, volatilization from soil surfaces may be a major removal
mechanism. Volatilization of TCDD from dry soil surfaces is likely to be faster than from wet soil surfaces. TCDD that has
been mixed into soil depths beneath the upper surface boundary will volatilize extremely slowly. On soil surfaces, persistence
half-life of TCDD on soil surfaces varies from less than 1 yr to 3 yr. Half-lives in soil interiors may be as long as 12 yr.

Soil Absorption/Mobility: TCDD is immobile in soil and is not expected to leach. Lateral movement due to surface erosion may
occur.

“Section 13 - Disposal Considerations _

Disposal: Contact your sup‘plﬁi‘er or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and
local regulations.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Environmentally Packaging Authorizations Quantity Limitations
hazardous substances, solid, n.o.s.* a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: None
Shipping Symbols: — b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None
Hazard Class: 9 ¢) Bulk Packaging: 173.240
ID No.: UN3077 Vessel Stowage Requirements
Packing Group: I1I a) Vessel Stowage: A_
Label; Class 9 A * b) Other: — N
Special Provisions (172.102): 8, B54, N50 .
* If it is in a quantity, in one package which equals or exceeds the RQ of 1 Ib (0.454 kg). i ¢

_Section 15 - Regulatory Information

EPA Regulations: RCRA Hazardous Waste (40 CFR 261.33): Not listed
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) specific per CWA, Sec. 307(a) gé
CERCLA Reportable Quantity (RQ), 1 1b (0.454 kg) ' '
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

OSHA Regulations: Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A): Not listed

Section 16 - Other Information

References: 73, 103, 124, 132, 136, 139, 184, 187, 189, 190, 193

Prepared By MJ Wurth, BS  Industrial Hygiene Review PA Roy, MPH,CIH  Medical Review T Thoburn, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use.
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Material Safety Data Sheets Collection:

Genium Publishing Corporation :
@ 1145 Catalyn Street | Sheet No. 358
Schenectady, NY 12303-1836 USA o-Dichlorobenzene

(518) 3778854
A | Issued: 11/77 Revision: C, 8/90
‘Section 1. Material Identification L s o AT 32

o-Dichlorobenzene (C,H,Cl,) Description: Prepared by the chiorination of benzene or monochlorobenzene in the R
presence of a catalyst. Used as a solvent for waxes, gums, tars, resifs, oils, and asphalts; an insecticide for locust borers [
and termites; a degreasing agent for metals, leather, and wool; an intermediate. in manufacturing dyes; an ingredient of S 2¢ oo
metal polishes; an industrial odor control; a heat tranisfer medium; and in removing sulfur from illuminating gas. K 2 0
Other Designations: CAS No. 0095-50-1, DCB, 1,2-dichlorobenzene, orthodichlorobenzene. _ * Skin ion

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Biyers' Guide™ for a suppliers list. absorpti HMIS

Caution: o-Dichlorobenzene is a local irritant, a strong central nervous system (CNS) depréssant, and a liver and kidney poison. *Sec. 8
Section 2. Ingredients and Occupational Exposure Limits:;- .. . . Lo w '

o-Dichlorobenzene*

1989 OSHA PEL 1989-90 ACGIH 1985-86 Toxicity Datat

15-min STEL (ceiling): 50 ppm, 300 mg/m*  TLV-STEL (ceiling): 50 ppm, 301 mg/m®  Rat, inhalation, LC, : 821 ppm inhaled over 7 hr
produces changes in behavior (general anesthetic),

1987 IDLH Level 1988 NIOSH REL liver (hepatitis: hepatocellular necrosis, zonal) and
1700 ppm : None established sense organs, and special senses (tearing)
Rat, oral, LD,,: 500 mg/kg; toxic effects not yet
reviewed

Rabbit, eye: 100 mg/30-s rinse produces mild
* This material may contain some impurities. It is at least 85% o-dichlorobenzene, bt may contain irritation
varying percentages of para- and meta-dichlorobenzene.
1 See NIOSH, RTECS (CZ4500000), for additional irritative, mutative, reproductive, and toxici

data.

Section 3. Physical Data 5%

» kY

Srd : i e e Ry & m,
Boiling Point: 356.9 F (180.5 C)at 760 mm Hg ‘Molecular Weight: 147.01 %Volatile by Volume: ca 100
Melting Point: 1.4 F(-17 C) Specific Gravity 20 C/4 C: 1.3059 Evaporation Rate (BuAc = 1): <1
Vapor Pressure: 1. 47mmHgat25 C Water Solubility: Practically insoluble
Vapor Density (Air = 1): 5.05 (137 mgAliter at 25 C)

Appearance and Odor: A colorless liquid with a disagreeable, aromatic odor. The high and low odor thresholds are 300 and 12 mg/m?®; o-dichlo-
robenzene is irritating at 150 mg/m®. The odor is perceptible at 2 to 4 ppm.

Section 4. Fire and Explosion Data

Flash Point: 151 F (66 C), CC | Autoignition Te‘u;pera'tu!-e: 1198 F (648 C) | LEL: 2.2% v/v | UEL: 9.2% wiv

Extinguishing Media: Extinguish fires involving this combustible material with water spray, dry chemical, foam, or carbon dioxide.

Unusual Fire or Explosion Hazards: Under normal working conditions, o-dichlorobenzene should not pose a fire hazard because of its high
flash point. However, explosive mixtures may form if this material is heated or in a fire situation.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Use water to cool fire-exposed containers, to flush spills
away from exposures, and to protect workers attempting to stop a leak. Be aware of runoff from fire control methods. Do not release to sewers or
waterways. ' . ' +

Section 5. Reactivity Data

Stability/Polymerization: o-Dichlorobenzene is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur.

Chemical Incompatibilities: This material can react vigorously with oxidizing materials. If o-dichlorobenzene is stored in sealed aluminum con-
tainers, a slow reaction with the aluminum could lead to an explosion. '

Conditions to Avoid: Avoid heat and hot surfaces. ,

Hazardous Products of Decomposition: Thermal oxidative decomposition of o-dichlorobenzene can emit toxic fumes of chlorinie (CI).

Copyright 0 1990 Genium Publishing Corporation
Any | use or reproduction without the publisher's permission is prohibited




No. 358 o-Dichlorobenzene 8/90
Seéction: 6:=HealthiHazird -Dita &

RSN,

-1AUIL. Ve $ ’ 2 L ACH AT % % 48 e i PUE RN
Carcinogenicity: The IARC does not list o-dichlorobenzene as a carcinogen because of inadequate human and an

imal evidence. However, other
sources identify o-dichlorobenzene as a suspected carcinogen.!'%) Experimental studies show o-dichlorobenzene has teratogenic, mutagenic, and

reproductive effects in laboratory animals. '

Summary of Risks: This rnaterial is a skin, eye, and mucous membrane irritant. Noticeable eye irritation at 25 to 30 ppm is reported after a few

minutes’ exposure; at 60- to 100-ppm exposure levels eye irritation becomes painful. Voluntary overexposure is unlikely due to good waming

(pg‘;l)g;t:les (odor, eye, and respiratory irritation). Excessive vapor inhalation can cause drunkenness, anesthetic effect, and central nervous system
epression. )

Medical Conditions Aggravated by Long-Term Exposure; Toxic effects can include hematological (blood) disorders and liver and kidney
damage. Leukemia has been reported, but with no definite link to o-dichlorobenzene. ' .
Target Organs: Liver, kidneys, skin, eyes,

Primary Entry Routes: Inhalation, skin absorption. :

Acute Effects: Inhalation causes nose, eye, and throat irritation. Liquid contact with skin causes irritation. Prolonged or repeated contact may
cause blister formation. Ingestion of o-dichlorobenzene causes burning pain in the stomach, nausea, vomiting, and diarrhea.

Chronic Effects: Symptoms include headache, anorexia, nausea, vomiting, weight loss, jaundice, and cirrhosis.

FIRST AID S0

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.
Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 2 to 3 glasses of
water or milk to dilute. Spontaneous vomiting may occur. Position to prevent aspiration and observe for signs of breathing difficulty and change
in consciousness. Contact a physician immediately.

Physician's Note: There is a chemical aspiration hazard if vomiting is induced; treat symptomatically. Serum hydrocarbon levels are not
clinically useful since they reflect cumulative, rather than acute, exposure and may be misleading. The National Pesticide Telecommunications
Network (800-858-7378) provides 24-hr consultation to health professionals.

Section 7. Spill, Leak, and Disposal’Procedures BrTops o

Spill/Leak: Notify safety personnel, remove all heat and ignition sources, provide adequate ventilation, and evacuate all unnecessary personnel.

Cleanup personnel should protect against vapor inhalation and contact with skin or eyes. Contain spills by diking. Collect liquid if feasible.

Absorb small spills and residues on sand or vermiculite and place in a closed metal drum for disposal or reclamation. Follow applicable OSHA

regulations (29 CFR 1910.120). ‘

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations ) ’

Listed as.a RCRA Hazardous Waste (40 CFR 261.33), No. U070

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 Ib (45.4 kg) [* per Clean Water Act, Sec. 311(b)(4)
and Sec. 307(a); per RCRA, Sec. 3001)

I SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations v
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection-Dat: AT R IEUENET  L NERL R
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
necessary, wear a NIOSH-approved respirator. A chemical cartridge respirator with an organic vapor cartridge and full facepiece can be used
below 1000 ppm. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-
purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Neoprene or vinyl gloves are recommended.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airbome concentrations below the OSHA PEL and
ACGll—({i;l]',LV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses’ may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. .

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. o

Section 9. Special Precautions and Comments

Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from oxidizing agents and heat and ignition sources.
OQutside or detached storage is preferred. Protect containers from physical damage. To prévent static sparks, electrically ground and bond all
containcrsand equipment used in shipping, receiving, or transferring operations in production and storage areas.

Engineering Controls: Avoid vapor inhalation and contact with eyes and skin. Use only with personal protective gear. Institute a respiratory
pmte%lion program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeeping
procedures. "

Other Precautions: Provide a preplacement questionnaire with emphasis on detecting a history of skin, liver, or kidney disease. Such individuals
may be at an increased risk from exposure: Individuals may develop tolerance to high levels of exposure. -

) Transportation Data (49 CFR 172,101, .102)
DOT Shipping Name: Dichlorobenzene, ortho, liquid IMO Shipping Name: o-Dichiorobenzene
DOT Hazard Class: ORM-A - : IMO Hazard Class: 6.1
ID No.: UN1591 IMO Label: St. Andrews Cross
DOT Label: None IMDG Packaging Group: 1I1
DOT Packaging Requirements: 173.510 ID No.: UNI591
DOT Packaging Exceptions: 173.505

. N

MSDS Collection References: 38, 73, 84, 85, 88, 89, 100, 101, 103, 109, 124-127, 129, 132 133-136, 138

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson. CIH; Medical Review: MJ Hardies. MD; Edited by: JR Stuart, MS 2
Copyright 0 1990 by Genium Publishing Corp Any o cial use o reproduction without the publisher's permission is-prohibited. Judgms 7'ishmmnhililvoﬁnfmionhereinfquhepuml_usmmmc‘
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Genium Publishing C orporation |Material Safety Data Sheets Collection:

@ One Genium Plaza Sheet No. 385
Schenectady, NY 12304-4690 USA Ethylbenzene
(518)377-8834 , ‘| Issued: 8/78 Revision: B, 9/92
| Section 1. Material Identification - . : _ 39
Ethylbenzene (C¢H;C,H;) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1 NFPA
subsequent distillation, by fractionation directly from the. mixed xylene stream in petroleum refining, or dehydrogenation | 3 o
of naphthenes. Used as a solvent, an antiknock agent in gasoline: and as an intermediate in production of synthetic rubber. S 2% 0 o
styrene, cellulose acetate, diethylbenzene, acetophenone, ethyl anthraquinone, propyl oxide, and a-methylbenzol alcohol. !( 4 0
Other Designations: CAS No. 100-41-4, cthylbenzol, EB, phenylethane, NCI-C56393. Skin
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list. ~ bsorption nggf
F 3
. : R 0O
Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benzene series. Inhalation PPE - Sec. 8
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. t Chronic

Section 2. Ingredients and Ochpational Exposure Limits

Ethylbenzene, ca >99.0%. Impurities include ~ 0. 1% meia & para xylene, ~ 0.1% cumene, and ~ 0. 1% toluene,

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data®

8-hr TWA: 100 ppm (435 mg/m?) TWA: 100 ppm (434 mg/m?) Human, inhalation, TC,: 100 ppmv8 hr caused eye effects,
15-min STEL: 125 ppm (545 mg/m®) STEL: 125 ppm (545 mg/m?) sleep, and respiratory changes.

Action Level: 50 ppm (217 mg/m?) 1990 DFG (Germany) MAK Human, lymphocyte: | mmol/L induced sister chromatid
1990 IDLH Level TWA: 100 ppm (440 mg/m?) exchange.

2000 ppm - Category 1: local irritants . ) Rat, oral, LDy,: 3500 mg/kg; toxic effects not yet reviewed
1990 NIOSH REL Peak Exposureall_mut: zoofpsplm,ﬁ min Rat (female), inhalation. TC,,: 1000 ppm/7 hr/day, 5 days/
TWA: 100 ppm (435 mg/m?) D'::;::?Zx:n::ﬁsm; :rpt ig:'ﬁ wk, for 3 wk prior to mating and daily for 19 days of gesta-

STEL: 125 ppm (545 mg/m’) tion produced pups with high incidence of extra ribs.(179)
*® See NIOSH, RTECS (DA0700000), for additional irritation, mutation, Ifeprodpqive. and toxicity data.

Section 3. Physical Data

Boiling Point: 277 F (136 C) ~ Molecular Weight: 106.16

Melting Point: -139 F(-95 C) Density: 0.863 at 77 F(@2s5 C)

Surface Tension: 31.5 dyne/cm Water Solubility: Slightly, 14 mg/100mL at 59 F (15 C)

Ionization Potential: 8.76 ¢V Other Solubilities: Miscible in aicohol, ether; soluble in carbon tetrachloride, benzene,
Viscosity: 0.64 cP at 77 F(25 C) sulfur dioxide, and many organic solvents; insoluble in ammonia .

Refraction Index: 1.4959 at 68 F(20 C) Odor Threshold: 2.3 ppm

Relative Evaporation Rate (ether = 1): 0.0106 Vapof Pressure: 7.1 mm Hgat68 F(20 C); 10 mmHg at 78.62 F (25.9 C); 100 mm Hg
Bulk Density: 7.21 Ib/Gal at 77 F (25 C) 165.38 F(74.1 C)

Critical Temperature: 651 F(343.9 C) Saturated Vapor Density (Air = 0.075 Ib/ft® or 1.2 kg/m®): 0.0768 1b/ft? or 1.2298 kg/m’

Critical Pressure: 35.6 atm
Appearance and Odor: Colorless, flammable liquid with a pungent odor.

Section 4. Fire and Explosion Data

Flash Point: 64 F (18 C)CC | Autoignition Temperature: 810 F @420 | LEL: 1.0% viv » | UEL: 6.7% viv

Extinguishing Media: Class 1B Flammable liquid. For small fires, use dry chemical, carbon dioxide, or ‘alcohol-resistant’ foam. For large fires, use
fog or “alcohol-resistant’ foam. Use water only if other agents are unavailable; EB floats on water and may travel to an ignition source.and spread
fire. Unusual Fire or Explosion Hazards: Bumning rate = 5.8 mm/min. Vapors may travel to an ignition source and flash back. Container may
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fire may

use monitor nozzles or unmanned hose holders; if impossible. withdraw from area and let fire burn. Withdraw immediately if you hear rising sound
from venting safety device or notice any tank discoloration due to fire. Do not release runoff” from fire control methods to sewers or watenways.
"' L.

Section 5. Reactivity Data

Stability/Polymerization: Ethylbenzene is stable at room temperature in closed containers under hormal storage and handling conditions. Hawdouﬂ
polymerization cannot oceur.

Chemical Incompatibilities: Reacts vigorously with éxidizers.
Conditions to Avoid: Exposure to hest and oxidizers. -
Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes.

Section 6. Health Hazard Data

Is rare since it is usually present together with other solvents. EB is irritating to the eyes, skin, and respiratory tract. Vapor inhalation produces
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not. 56 to 64% of inhaled
ethylbenzene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic acid (64%), phenyl- .
glyoxylic acid (25%), and methylphenylcarbinol/1-phenyl ethanol (5%). Concurrent exposure to xylene and ethylbenzene causes siower excretion

of EB metabolites. Based on the rat LDy, one manufacturer gives 3 to 4 oz. as the lethal dose for a 100 1b person. Continue on next page

Copyr1ght © 1992 Gonmum Publishing Corporas Any | use or reproch without the publisher's permission o prohibited
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Section 6. Health Hazard Data | —

Medical Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstructive
airway disease). Target Organs: Eyes, respiratory system, skin, CNS, blocd. Primary Entry Routes: Inhalation, skin and eye contact. Acute
Effects: Vapor inhalation of 200 ppm caused transient €ye irvitation; 1000 ppm caused eye irritation with profuse watering (tolerance developed
rapidly); 2000 ppm caused severe and immediate eye imitation and watering, nasal irritation, chest constriction, and vertigo; 5000 ppm was
intolerable and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps, and death due to respiratory paralysis,
Skin exposed to pure ethylbenzene for 10 to 15 min absorbed 22 to 33 mg/cm?Mhr. Immersion of hand in solutions of 112 & 156 mg/L for | hr
absorbed 118 & 215.7 pg/cm/hr, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling, and fissuring. Workers
chronically exposed to > 100 ppm complained of fatigue, sleepiness, headache, and mild irritation of the eves and respiratory tract. Repeated vapor
inhalation may result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and lymphocytosis.

FIRST AID ‘

Eyes: Do nor allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consuit a physician immediately. Skin: Quickly remove contaminated clothing. Rinse
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician.
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or
convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water
to dilute. Do nor induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface
tension will cause it to spread over a large area of the lung tissue.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: BEI = mandelic acid in urine (1.5 g/g of creatinine), sample at end of shift at workweeks end. Since this test is not specific,
test for EB in expired air for confirmation.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel. Isolate and ventilate area, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should
protect against vapor inhalation and skin/eye contact. Take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible mate-
rial and place in suitabie container. Dike far ahead of large spill for later reclamation or disposal. Réport any release >1000 Ib. Follow applicable
OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil, EB partially evaporates into the atmosphere, with a half-life
of hrs 1o wks, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradation occurs with a half-life of 2
days. Some EB may absorb to sediment or bioconcentrate in fish. Evidence points to slow biodegradation in groundwater. In air, it reacts with
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxicity Values:
Shrimp (Mysidopsis bahia), LCso = 87.6 mg/L/96 hr; sheepshead minnow (Cyprinodon variegatus) LCsg = 275 mg/L/96 hr: fathead minnow
(Pimephales promelas) LCso = 42.3 mg/L/96 hr in hard water & 48.5 mg/L/96 hr in softwater. Disposal: A candidate for rotary kiln incineration at
1508 to 2912 F (820 to 1600 C), liquid injection incineration at 1202 to 2912 F (650 to 1600 C), and fluidized bed incineration at 842 to 1796 F
(450 to 980 C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations o OSHA Designations ]

Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. D001 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as a SARA Toxic Chemical (40 CFR 372.65)

SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed

Listed as a CERCLA]Ha’zardo'us Substance® (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per CWA, Sec. 311 (b)(4) &
CWA, Sec. 307 (a)

Section 8. Special Protection Data _

Goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to selection and use. Follow
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 1000 ppm, use a powered
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA, or chemical cartridge respirator with
appropriate organic vapor cartridge. For < 2000 ppm, use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do riot protect workers in oxygen-deficient atmo-
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing,
periodic environmental monitoring, maintenance, irispection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective
gloves, boots, aprons, and gauntlets made of Viton or polyvinyichloride to prevent skin contact. Ventilation: Provide general and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents
contaminant dispersion into the work area by controlling it at its source.1?) Safety Stations: Make available in the work area’emergency
cyewash stations, safety/quick-drerich showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from
street clothes and'launder before reuse. Remove this material from your shocs and clean PPE. Comments: Never eat, drink, or smoke in work
areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in a cool, dry. well-ventilated area away from ignition sources and oxidizers. Outside-or detatched storage is

areferred. If inside, store in a standard flammable liquids cabinet. Containers should have flarne-arrester or pressuréivacuum venting. To prevent

static sparks, electrically ground and bond all equipment used with cthylbenzene. Install Class 1. Group D electricaléquipment. Engineering

Controls: To reduce potential health hazirds, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain

evels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative

Controls: Consider preplacement and periodic medical exams of exposcd workers that emphasize the CNS, skin, blood, and respiratory system.
Transportation Data (49 CFR 172.101)

JOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations

JOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger Aircraft or Railear: SL
D No.: UN1175 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L

)OT Packing Group: 11 c) Bulk Packaging; 173.242

- Vessel Stowage Requiremeiits
DOT Label: Flammabie liquid a) Vessel Stowage:qB

ipecial Provisions (172.102): T1 b) Other: —

15DS Collection References: 26, 13, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 133, 159, 162, 163, 163, 167, 168, 171, 196,179
‘repared by: M Gannon, BA; Industrial Hygiene Review: D Wilson, CIH; Medical Réview: W Silverman, MD

apynpht © 1992 by Genam Publishing Corporation. Asy I use or rep uhout the publisher’s penmrsson s proubried Judgments 43  the suitabilty of information herein for the purchaser's purposes
cn nly the purchaser's responsibiisy Although Ble care has been wuken n the prep of such information, Genmum Publishing Corpor ds no ses, makes no representations, and A L
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| Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 713
Schenectady, NY 12303-1836 USA Lead (Inorganic)

(518) 377-8854

"Section 1.-Material Identificati

Issued: 8/90

Lead (Inorganic) (Pb) Description: Exists widely throughout the world in a number of ores. Its main commercial source
is galena (lead sulphide). Lead mineral is separated from crude ores by blast-furnace snielting, drossing, or electrolytic
refining. Lead is used mostly in manufacturing storage batteries. Other uses are in manufacturing tetraethyllead and both
organic and inorganic lead compounds in ceramics, plastics, and electronic devices; in producing ammunition, solder,
cable covering, sheet lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast; as a
chemical intermediate for lead alkyls and pigments; as a constuction material for the tank linings, piping, and equipment
used to handle the corrosive gases and liquids used in sulfuric acid manufacturing, petroleum refining, halogenation, sul-
fonation, extraction, and condensation; and for x-ray and atomic radiation protection.. :

Other Designations: CAS No. 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide™ for a suppliers list. RPG?

) P
Cautions: Inorganic lead is a potent systemic poison. Organic lead (for example, tetraethyl lead) has severe, but different, heaith effects. * Sec. 8
Occupational lead poisonirig is due to inhalation of dust and fumes. Major affected organ systems are the nervous, blood, and reproductive
systems, and kidneys. Health impairment or diSease may result from a severe acute short- or long-term exposure.

Section 2. Ingredients and Occupational EXposure Limits

Lead (inorganic) fumes and dusts, as Pb, ca 100%

1989 OSHA PELs (Lead, inor- 1989-90 ACGIH TLYV (Lead, 1985-86 Toxicity Datat 4 ‘
gfl:lric compounds) inorganic, fumeés and dusts) Human, inhalation, TC,,: 10 pg/m® affects gastrointestinal tract
TWA: 50 pg/m? TLV-TWA: 150 ug/m® and liver
Action Level TWA®*: 30 ig/m’ Human, oral, TD, : 450 mg/kg ingested over 6 yr affects
o peripheral and central nervous systems
29 CFR 1910.1025 Lead Standard 1988 NIOSH REL . Rat, oral, TD, : 790 mg/kg affécts multigeneration reproduction
Blood Lead Level: 40 pg/100 g 10-hr TWA: <100 pg/m ‘

* Action level applies to employee exposure without regard to respirator use.
t See NIOSH, RTECS (OF7525000), for additio i

Boiling Point: 3164 F (1740 C)

7 mutative, reproductive, and toxicity data.

‘Section 3. Physical Data;;- e

1 Molecular Weight: 207.20
Melting Point: 621.3 F (327.4 C) Specific Gravity (20 C/4 C): 11.34
Vapor Pressure: 1.77 mm Hg at 1832 F (1000 C) Water Solubility: Relatively insoluble in hot or cold water*

Viscosity: 3.2 cpat 621.3 F(327.4 C)
Appearance and Odor: Bluish-white, silvery, gray, very soft metal.

* Lead dissolves more easily at a low pH.

Section 4. Fire and Explosion Data“

TR S

yT:
.

L5 T PR i s % i o
Flash Point: None reported [ Autoignition Temperature: None reported | LEL: None reported UEL: None reported

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam to extinguish fire.

Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame. ;

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a fuil facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of
runoff from fire control methods. Do not release to sewers or waterways.

Section 5, :Reactivity Data _ =

Stability/Polymerization: Lead is stable at room temperature in closed containers under normal storage and handl 2 €s on
exposure to air. Hazardous polymerization cannot occur. : :

Chemical Incompatibilities: Mixtures of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
zirconium, disodium acetylide, and oxidants. A violent reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride,
sodium acetylide (with powdered lead), ammonium nitrate (below 250 C with powdered lead). Lead is attacked by pure water and weak organic
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and. solvents,

Conditions to Avoid: Rubber gloves containing lead may ignite in nitric acid.

Hazardous Products of Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead.

Section 6. Health Hazard Data .. T

| high blood pressure (hypertension), infertility, and anemia. Lead-induced anemia and its effect on blood presssure can aggravate cardiovascular

i A

Carcinogenicity: Although the NTP and OSHA do not list lead as a carcinogen, the IARC lists it as probably carcinogenic to humans, but having
(usually) no human evidence. However, the literature reports ifistances of lead-induced neoplasms, both benign and malignant, of the kidney and
other organs in laboratory rodents. Excessive exposure to lead has resulted in neurologic disorders in infants. Experimental studies show lead has
reproductive and teratogenic effects in laboratory animals. Human male and female reproductive effects.are also documented.

5

Summary of Risks: Lead is a potent, systemic poison that affect a variety of organ systems, including the nervous system, kidneys, reproductive
system, blood formation, and gastrointestinal (GI) system. The most.important way lead enters the body is through inhalation, but it can also be
ingested when lead dust or unwashed hands contaminate food, drink, or cigarettes. Much of ingested lead passes through feces without absorption
into the body. Adults may absorb only 5 to 15% of ingested lead; children may absorb a much larger fraction. Once in the body, lead enters the
bloodstream and circulates to various organs. Lead concentrates and remains in bone for many years. The amount of lead the body stores
increases as exposure continues, with possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within several

days or affect health after many years. Very high doses can cause brain damage (encephalopathy). ,
Medical Conditions Aggravated by Exposure: Lead may aggravate nervous system disorders (e.g., epilepsy, neuropathies), kidney diseases,

disease.

Continue on next page

Copyright © 1990 Genium Publishing Corporation.
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No. 713 Lead (Inorganic) 8/90

iSectiontasHealt ardEDataRconts :
Target Organs: Blood, central and peripheral nervous systems, kidneys, and gastrointestinal (GI) tract.
Primag ntry Routes: Inhalation, ingestion. : .
Acute Effects: An acute, short-term dose of lead could cause acute encephalopathy with seizures, coma, and death. However, short-term

exposures of this magnitude are rare. Reversible kidney damage can occur from acute exposure, as well as anemia. '

e sl ) R

Chronic Effects: Symptoms of chronic long-term overcxposnre include appetite loss, nausea, metallic taste in the mouth, lead line on gingival -
(gung?_tissne, constipation, anxiety, anemia, pallor of the face and the eye grounds, excessive tiredness, weakness, insomnia, headache, nervous ir-
ntability, fine tremors, numbness, muscle and joint pain, and colic accompanied by severe abdominal pain. Paralysis of wrist and, less often,
ankle extensor muscles may occur after years of increased lead absorption. Kidney disease may also result from chronic overexposure, but few, if
any, symptoms appear until severe kidne”{rcli nage has occurred. Reproductive damage is characterized by decreased sex drive, im tence, and
sterility in men; and decreased fertility, abno menstrual cycles, and miscarriages in women, Unborn children may suffer neuro ogic damage
or developmental problems due to excessive lead exposure in pregnant women. Lead poisoning's severest resuit is encephalopathy manifested by
.;_ex\iieggr h:adlsu:he, convulsions, coma, delirium, and possibly death. i

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an émergency medical
facility. Consult a physician immediately. . 4 L.

Skin:lQuicIaly relmove contaminated clothing. Rinse with flooditig amounts of water for at léast 15 min. Consuit.a physician if any health
complaints develop. .

Inhalation: Remove exposed person to fresh air and support breathing as needed. Consult a physician. . . e
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If large amounts of lead were ingested, induce vomiting with
Ipecac syrup. Consuit a physician immediately. -

After first aid, get appropriate in-plant, paramedic, or community medical support. . .
Physician's Note: For diagnosis, obtain blood pressure, blood lead level (PbB), zinc p_rotogrpl!yrin (ZPP), camplete blood couint for microcytic

anemia and basophilic stippling, urinalysis, and blood urea nitrogen (BUN) of creatinine. Examine peripheral motor neuropathy, pallor, and
gingival lead line. Use CagE:D‘F'A to treat poison, but never chelate pf'ophy actically. Consult an occupational physician or toxicologist.
Section'7.” Spill, Leak, and Disposal Procedures e R 5

) P Ul

Spill/Leak: Notify safety personnel and evacuate all unnecessary personnel immediately. Cleanup personnel should protect against inhalation of
dll:sts or fume and contact with skin or eyes. Avoid creating dusty gconditions. Water spr)a,ys may be used in large quantities to prevent the forma-
tion of dust. Cleanup methods such as vacuuming (with an ﬂmpnate ﬁlterl) or wet mopping minimizes dust slpetsxon. Scoop the spilled
material into closed containers for disposal or reclamation. Follow applicable OSHA regulations (29 CFR 1910.120). : .
g%xois)al:. Cor:t.act your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
esignations ) ~
Listed as a RCRA Hazardous Waste (40 CFR 261.33, A&endix II—EP Toxicity Test Procedures) :
Listed as a CERCLA Hazardous Substance* é4,0 CFR 3 4?, R?ortable Quantity (RQ): 11b (0.454 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substancegg _FR 355): Not liste
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye-and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sa,r%, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, an:fnunxlets to prevent skin contact. Protective clothing made of man-made fibers and lacking
turn-ups, pleats, or pockets retain less dust from le :

Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust
ventilation is preferred since it Prevcnts contaminant dispersion into the work area by controlling it at its source{!%% ]

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing, ; '

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygienc after using this material, especially washing hands before
cating, drinking, smoking, using the toilet, or applying cosmetics. )

i

Section 9."Special Precautions and Comments i

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventil

sunlight, and heat and ignition sources.’ ‘ : . e

Engineering Controls: Educate worker about lead's hazards. Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in-

halation of lead dust and fumes and ingestion of lead. Use only with appropriate personal J)mtective gear and adequate ventilation. Institute a

respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Avoid creating dusty conditions. Segregate

and launder contaminated clothing. Take precautions to protect laundry personnel. Practice good personal hygiene and housekeeping procedures.

For a varicty of reasons. the lead concentration in workroom air may not correlate with the blood lead levels inindividuals.

Other Precautions: Provide preplacement and periodic medical examinations which emphasize blood, nervous system, gastrointestinal tract, and

kidneys. including a complete blood count and urinalysis. Receive a complete history including previous surgeries and hospitalization, allergies,

smokin histog_"y. alcohol consumption, proprietary drug ifitake, and occupational and nonoccupational lead exposure. Maintain records for

medical surveillance, airborne exposure monitoring, employee complaints, and physician's written opinions for at least 40 years or duration of

employment plus 20 years. Measurement of blood lead evclongB) and zinc protoporphyrin (ZPP) are useful indicators of your body's lead

absorption ievel. Maintain worker PbBs at or below 40 ug/100 g of whole blood. 'l,P:minimize- adverse mPprOdIIctiVe health effects to parents and

developing fetus, maintain thie PbBs of workers intending to have children below 30 12/100 g. Elevated PbBs increase your risk of disease, and

the longer you have elevated PbBs, the greater your chance of substantial permanent damage. :
Transportation Data (49 CFR 172.102)

IMO Shipping Name: Lead compounds. soluble, n.o.s.

IMO Hazard Class: 6.1 ‘

ID No.: UN2291 _

IMO Label: St. Andrews Cross (X, Stow away from foodstuffs)

IMDG Packaging Group: I1I

axéd area away from all inéompatibie materials, direct

MSDS Collection References: 26, 38,73, 84, 85, 88, 89, 90, 100, 101, 103, 109, >12_'4, 126, 132, 133, 134, 136, 138, 139, 142, 143

Prepared by: MJ Allison. BS: Industrial Hygiene Review: DJ Wilson, CIH: Medicai Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 4
Copyright & 1990 by Genium Publishing Corporation Any com ial use or reproduction without the publisher's permissi is prohibited. Judg umlheaﬁuhilhyofinfmmmfmunwuhuﬂ‘sm
uenzcaunlythepurchudrmuhility(;}lﬁmughruwmble_cuehubeen taken n the prep m of such inf ion, Genium Publishi ?f porati ds no ies. makes no representations, and assi




Material Safety Data Sheets Collection:
Genium Publishing Corporation
1145 Catalyn Strect Sheet No. 441
® Schenectady, NY 12303-1836 USA Methyl Methacrylate Monomer
(518) 377-8854 :
Issued: 7/80 Revision: A, 8/90

R R T

Section:1. Material Identification”

Methyl Methacrylate Monomer [CH,:C(CH JCOOCH,] Description: An acrylic resin monomer derived from acetone

R 3
cyanohydrin, methanol, and dilute sulfuric acii Used as a monomer for polymethacrylate resins; in the impregnationof 1 3 o
concrete; as a bone cement; as a dental ceramic filler or cement; as a medicinal spray adhesive or nonirritant bandage S 2 o 0
solvent; and to coat contact lenses. _ K 4 0
Other Designations: CAS No. 0080-62-6, acrylic resin monomer, methacrylic acid methyl ester, 2-methy] propenoic acid
methyl ester, MME. HMIS
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guidé™ for a suppliers list. ;l %
Cautions: Methyl methacrylate monomer is an eye, skin, and respiratory tract irritant and a skin sensitizer. It is a very dangerous fire ng.z
hazard when exposed to heat, flame, or oxidizing materials. It may also undergo spontaneous explosive polymerization. , *Sec. 8

Section 2. Ingredients and Occupational Exposure Limits - - L

Methyt methacrylate monomer, ca 100%*

1989 OSHA PEL 1989-90 ACGIH TLV 1988 NIOSH REL  1985-86 Toxicity Datat
8-hr TWA: 100 ppm, 410 mg/m’ TLV-TWA: 100 ppm, 410 mg/m? Nore established Rat, oral, LD;,: 7872 mg/kg

Rat, inhalation, LC,,: 3750 ppm
1987 IDLH Level h Human, inhalation, TC, : 125 ppm
4000 ppm

* Usually cantains an inhibitor (22 to 65 ppm hydroquinione, 22 to 120 ppm hydroquinone methyl ether, 45 to 65 ppm dimethyl tert-butylphenolf) to prevent self-
polymerization.

t See NIOSH, RTECS (OZ5075000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data.
Section 3. Physical Data =i simcine i o o Gon ,

Boiling Point: 212 to0 214 F (10010 101 C) "~ Molecular Weight: 100.13

Melting Point: -54.4 F (-48 C) ) Specific Gravity: 0.9440at20 C/4 C
Vapor Pressure: 40 mm Hg at 77.9 F (25.5 C) Water Solubility: Slightly soluble (1.5% by wt)
Vapor Density (Air = 1): 3.45 Heat of Polymerization: -248 Btw/Ib

Evaporation rate (BuAc =1): 3.1

Appearance and Odor: A colorless, volatile liquid with a sweet, sharp odor. It is suspected that workers can identify this odor at concentrations
above 0.34 ppm. The odor dissipates upon polymerization.

Section 4. Fire and Explosion Data

Flash Point: S0 F (10 C),0C | Autoignition Temperature: 790 F (421 C) | LEL: 1.7% viv [UEL: 8.2% wiv

Extinguishing Media: Use CO, or dry chemicals for small fires, and alcohol foam or water fog for large fires. Water spray may be ineffective as
an extinguishing agent, but should be used to cool fire exposed containers and to flush nonignited spills or vapors away from an ignition source.
Unusual Fire or Explosion Hazards: This material is a moderate explosion hazard when exposed to heat, sparks, or flame. Polymerization may
occur at elevated temperatures; if this occurs within a closed container, a violent rupture may occur. Uninhibited methyl methacrylate vapors may
form polymers in vents or flame arresters, resulting in stoppage of vents.

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors are
heavier than air and may travel a considerable distance to an ignition source and flash back. Be aware of runoff from, fire control methods. Do not
release to sewers or waterways. :

Section 5. Reactivity Data o

Stability/Polymerization: In suitable closed containers, inhibited MME is stable at room temperature for a limited storage period. Hazardous
polymetization may occur, especially when heated or catalyzed. It is a very dangerous fire hazard when exposed to heat, flame, or oxidizing
materials. It may also undergo spontaneous explosive polymerization. Once polymerized, methyl methacrylate is inert and nontoxic.
Chemical Incompatibilities: It is incompatible with polymerization catalysts (peroxides, persulfates), light, heat, nitric acid and other strong
oxidizers, ammonia and amines. halogens and halogen compounds.

Conditions to Avoid: If this material becomes contaminated or if the chilled material is warmed, it polymerizes.

Hazardous Products of Decomposition: Thermal oxidative decomposition of methyl methacrylate can produce toxic and corrosive materials,
including carbon monoxide (CO).

Section 6. Health Hazard Data . - ,
Carcinogenicity: The NTP, IARC. and OSHA do not list methy! methacrylate monomer as a carcinogen. However, experimental studies show
that this material has tumorigenic, teratogenic, and reproductive effects in laboratory animals.

Summary of Risks: Methyl methacrylate is an irritant to the eyes, skin, and mucous membranes. Levels below 50 ppm are reported to cause

continued on next page
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[Section 6. Health*ﬁazard ‘Data;Continied

No.441 Methyl Methacrylate Monomer  8/90

headaches, pain in the extremities, irritability, memory loss, and fatigue in some mdmduals lmtatlon of the mucosa is reported at 62 ppm, of the !
eyes and nose above 170 ppm, and a level of 2300 ppm was unbearable. Workers who handle methyl methacrylate have developed numbness of
the fingers. Dental technicians using bare hands with methyl methacrylaze molding putty developed changes in the nerve impulse transmission in
the fingers. Vapor inhalation may produce central nervous system effects in humans, with hlgh acute levels shown to cause death in dogs.
Ilr:gestron may cause acute systemic effects but toxicity is low to moderate. Skin sensitization and irritant dermatitis may occur with handling of
this substance.

Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Eyes, upper respiratory system, skin.

Primary Entry Routes: Inhaiation.

Acute Effects: Symptoms of overexposure to vapors can include buming sensation, coughing, shortness of breath, skin and eye irritation,
headache, drowsiness, nausea, anorexia, irritablility, and narcosis.

Chronic Effects: Repeated skin expasure may cause chronic paresthesias (a tingling or pricking sensation of the skin).

FIRST AID !
Eyes: Gently lift the eyelids and flush immediately and continously with flooding amounts of running water until transported to an emergency '

"medical facility. A physician should examine eyes since delayed damage may resuit.

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water. Carefully dispose of contaminated clothing (Sec. 8).

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestron. Contact a poison control center. Never give anything by mouth to an uncoriscious or convulsing person. If ingested, have that
conscious person drink 1 to 2 glasses of water, then induce repeated vomiting until vomit is clear. Save vomitus for analysis. After vomiting, give
the victim a mixture of 2 tablespoonfuls of activated charcoal mixed in 8 oz. of water to drink. Contact a physician.

After first aid, get appropriate in-plant, paramedic, or conimunity medical support.

Section 7. Spill, Leak, and Disposal Procedare

Spnll/Leak. Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide optimum explosion-
proof ventilation. Cleanup personnel should protect against liquid contact and vapor inhalation. Cover spilled material with an activated carbon
absorbent. Use nonsparking tools to place spilled material and absorbent in closed disposal containers. Transport outdoors. Follow applicable
OSHA regulations (29 CFR 1910.120). Ventilate area and wash spill site after completing material pickup.

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations
EPA Designations OSHA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33), No. U162 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity

(RQ): 1000 1b (454 kg) [* per Clean Water Act, Sec. 311(b)(4); per RCRA, Sec. 3001]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protecuon regulanons (29 CFR 1910 133)

Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. Use a chemical cartridge respirator (organic chemical cartridge) with a full facepiece up to 1000 ppm for
nonroutine or emergency conditions above the TLV. Use self-contained or air-supplied breathing equipment above 1000 ppm. Warning! Air-
purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.

Ventilation: Provide general and local explosron-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and
ACG"?I;I;)LV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/qulck-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area; soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes-and equipment. Dispose of contaminated clothing carefully since methyl methacrylate monomer is flammable and
explosive. !
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this matenal, especially befbre eating, drinking, f
smoking, using the toilet, or applying cosmetics. :

Section 9. Special Precautions and Comments

Storage Requirements: Store in a cool, well-ventilated, low-fire risk area in closed coritainers. Outside or detached storage is preferred Keep
away from heat and ignition sources and incompatible materials (Sec. 5). Protect containers from physical damage. Ground containers for
transfers (Sec. flammable and combustible liquids code: NFPA 30 and National Electric Code NFPA 70,77). .- i
Engineering Controls: Avoid vapor inhalation and contact with liquid. Use.only with adequate ventilation and Sppropriate personal protective
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluition. Practice good personal
hygiene and housckeeping procedures. Control inventory. Regularly check the inhibitor concentration. For the inhibitor to be effective, low levels
of dissolved oxygen must be present in MME. Do not store under pure nitrogen or sparge with nitrogen or other oxygen-free gas.
Other Precautions: Provide a preplacement questionnaire with emphasis on detecting a history of chronic respiratory disease. Such mdwrduals
may be at increased risk from severe exposure.

Transportation Data (49 CFR 172.101, .102)
DOT Shipping Name: Methyl methacrylate monomer, inhibited IMO Shipping Name: Methyl methacrylate, monomer, inhibited
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2

ID No.: UN1247 ID No.: UN1247

DOT Label: Flammable liquid . —_—
DOT Packaging Requirements: 173.119 IMO Label: Flammable liquid

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: 1 7
MSDS Collection References: 1-12, 18, 20, 23, 25, 27. 31, 37, 38, 73, 84, 85, 88, 89, 101, 103, 109, 126, 132, 134, 136, 138, 140 ) :
Preparcd by: MJ Allison, BS: [ndustrial Hygicne Review: DJ Wilson, CIH; Medical Review: W Silverman, MD: Edited by: JR Stuart, MS 2
Copyright Q 1990 va:mum Pubtishmg Corp Any | use or reproduction without the publishir’s permissio uprohlblu-d Judgmmasmlhemuabnhly ofrnfummnhaunfmmwrdmerlw
are tly the purch bility Although reasonable care:has been taken in the p P aof such init i Publishing Corp no ies. makes no
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
1145 Catalyn Street Sl.leet No. 723
/ Schenectady, NY 12303-1836 USA Nickel Metal

(518) 377-8854
7 Issued: 8/90

Section 1. Material Identification =0 32
Nickel (Ni) Description: Found in ores in combination with sulphur, oxygen, antimony, arsenic, and/or R Genium
silica. The Orford (sodium sulfide and electrolysis) and the Mond (nickel wbontyagpmesms areusedto - |
refine nickel. Used in electroplating, casting operations for machine manufacturing acid-resistingand g 0
magnetic alloys and tapes, synthesizing acrylic esters; in surgical and dental prostheses, coinage, catalytic K o o
g?sftariﬁcaaioqlof coal, paint pigments, Ni-Cd batteries, ceramics and glass; and as a catalyst in hydrogenation 6
of fats and oils. 7
Other Designations: CAS No. 7440-02-0, Raney alloy, Raney nickeL* metal
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guidet™ for a HMIS
suppliers list. ;_{ %
Cauti‘ons: Nickel is an eye, skin, and respiratory tract irritant. Chronic inhalation of nickel dust or  fumes imdy cause R 0O
cancer of the lungs and nasal passages. Nickel powder (Raney nickel) is a dangerous fire hazard. PPGt

t Sec. 8

* Raney nickel is prepared by leaching (with 25% caustic soda solution) aluminum from an alloy of 50% aluminum and 50% nickel. It is used as a catalyst for
hydrogenation. Raney nickel, a silvery gray metal powder, is a dangerous fire risk and ignites spontaneously in air (Sec. 4). Nickel catalysts cause many industrial
accidents.

Section 2. Tngredients and Occupationalt

Nickel, ca 100%
1989 OSHA PEL 1989-90 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Data*
8-hr TWA: | mg/m® TLV-TWA: | mg/m® 0.015 mg/m’ Dog, intravenous, LD, : 10 mg/kg
. Guinea pig, oral, LD, : 5 mg/kg
Rat, implant, TD, ,: 250 mg/kg

and toxicity data.

O LTS

* See NIOSH, RTECS (QR5950000), for additional mutative, reproductive, tumorigenic,
Section 3. Physical Data .. .-~ . TR

Boiling Point: 4946 F (2730 C) — ~Afomic Weight: 5871
Melting Point: 2651 F (1455 C) Density: 8.90at25 C
Vapor Pressure: 1 mm at 3290 F (1810 C) Water Solubility: Insoluble

Appearance and Odor: A silvery-white, hard, malleable and ductile metal.

Section 4. Fire and Explosion Data ,

Flash Point: None reported | Autoignition Temperature: None report

Extinguishing Media: Smother with suitable dry powder or use large amounts of water.
Unusual Fire or Explosion Hazards: Nickel is combustible as dust or powder. Raney nickel ignites spontaneously in air. Nickel carbonyl
(MSDS Collection, No. 226), a highly toxic substance, may form under fire conditions.

Special Fire-fighting Procedures: [solate hazard area and deny entry. Since nickel dust or powder is toxic if inhaled, wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be
aware of runoff from fire control methods. Do not release to sewers or waterways. ' ‘

*

Section 5. Reactivity Data _

Stability/Polymerization: Nickel is stable at Toom temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur.

Chemical Incompatibilities: Nickel can react violently with fluorine, ammonium nitrate, hydrogen + dioxane, performic acid, selenium. suifur,
ammonia, hydrazine, phosphorus, and titanium + potassium chlorate. Nickel is also incompatible with oxidants. Raney nickel catalysts may
initiate hazardous reactions with sulfur compounds, p-dioxane, hydrogen, hydrogen + oxygen, ethylene + aluminum chloride, magnesium silicate,
methanol, and organic solvents + heat. i

Conditions to Avoid: Avoid incompatibilities.

Hazardous Products of Decomposition: Thermal oxidative decomposition of nickel can produce highly toxic nickel carbonyl.

Capynight © 1990 Genium Publishing Corporation
Any tal useorr 10n without the publisher's p ion is- prohibited
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No. 723 Nickel Metal 8/90
Section b, Health Hazard Daliss Ee i

Carcinogenicity: The IARC and NTP classify nickel as, respectively, 2 human carcinogen (Group 1) and an anticipated human carcinogen.
Summary of Risks: Nickel dust or fume is a respiratory irritant that with chronic €xposure may cause nasal or lung cancer in humans. The
average latency period for the induction of these cancers appears to be about 25 yr (withina 4-to 5 1-yr range). Experimental studies show nickel
also has neoplastigenic, tumorigenic, and teratogenic effects in laboratory animals. Hypersensitivity to nickel is common and can cause conjuncti-
vitis, allergic contact dermatitis, and asthma. The allergic contact dermatitis ("nickel-itch,” a pink papular erythema with pustulation and ulcera-
tion) usually clears within one week, but sensitization 1S permanent. ‘
Medical Conditions Aggravated by Long-Term Exposure: Chronic pulmonary, upper respiratory tract, and skin disorders. Carcinoma of the
paranasal sinuses, larynx, and lung may also develop. ,
Target Organs: Nasal cavities, lungs, skin. :
Primary Entry Routes: Inhalation, dermal contact, and ingestion.
Acute Effects: Exposure to nickel fumes can cause upper respiratory tract irritation (with nonproductive cough, rapid breathing, dyspnea, chest
tightness), metal fume fever (chills, fever, flu-like symptoms), asthma, inflammation of the lungs (noninfectious pneumonia), eye (conjunctiva) ‘
irritation, nausea, vomiting, and abdominal pain. Dermal contact causes "nickel itch.” Ingesting large doses causes nausea, vomiting, and diarrhea.
Chronic Effects: Prolonged or repeated contact can cause nickel sensitization. Symptoms of sensitization include nickel dermatitis with eczema-
tous skin and lichenification (hardened and leathery skin). Chronic inhalation exposure can cause chronic pulmonary irritation, chronic thickening
of the mucous membranes of the nose, nasal sinusitis, anosmia (loss or impairment of the sense of smell), and perforation of the nasal septum.
ghaoqsrl‘}c exgo_sure to dust and fumes may cause carcinoma of paranasal sinuses, larynx, and lung.

1 Al
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. ; :
Skin: Quickly remove contaminated clothir:jg, Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consulta
physician. Wash affected area with soap and water. ]
Inhalation: Remove exposed person to fresh air and support breathing as needed. . .
Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for
fluid replacement. - :
After first aid, get appropriate in-plant, paramedic, or community medical support. . .
Physician's Note: Chronic expasure to nickel dust may cause eosinophilic pneumonitis (Loeffler’s syndrome) which responds well to systemic

cortico-steroids. There are cases of host rejection of nickel-containing prostheses after development of nickel sensitivity.
Section 7. Spill, Leak, and Disposal Procedures = -~~~ & 5 e oo

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maximum explosion- |

proof ventilation, Cleanup personal should protect against vapor inhalation and dermal contact. Avoid dust generation. Using nonsparking tools, | R

carefully scoop spilled material into appropriate containers for reclamation or di . After completing material pickup, wash spill site. Do not

release to sewers or waterways. Follow applicable OSHA regulations (29 CFR 1910.120). _

g}sxosal: Contact your supplier or a licensed contractor for detailed recommendations. Follow dpplicable Federal, state, and local regulations.
esignations

RCRA Hagardous Waste (40 CFR 261.33): Not listed ‘ ,

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4?, Reportable Quantity (RQ): 1 Ib (0.454 kg) [* per Clean Water Act, Sec. 307(a)]

SARA Extremely Hazardous Substance (40 CFR 355): Not isteJ

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table 2-1-A)
Section 8. Special ProtectionData -~ .

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seck professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots. aprons, and gauntlets to prevent skin contact.

Ventilation: Provide general and local exR;osinn-pmof ventilation systems to maintain airbome concentrations below the OSHA PEL, ACGIH
TLV, and N}QﬁH REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it
at its source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. . .

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. ‘ '

Section 9. Special Precautions and Comments

Storage Requirements: Store in tightly closed containérs in a cool, dry, well-ventilated area away from incompatible materials (Sec. 2). Protect
against physical damage. Store Raney nickel under inert gas or water in tightly closed containers away from heat or ignition sources, acids,
caustics, and oxidizing materials. ' Gl o
Engineering Controls: Minimize all possible exposures to potential carcinogens. Avoid vapor inhalation and dermal contact. Use only with
appropriate personal protective gear. Institute a respiratory protection program that includes regular training, maintenance; inspection, and
evaluation. Practice good personal hygiene and housekeeping procedures.

Other Precautions: Provide preplacement and periodic medical examinations that emphasize the skin, nasal cavities, and lungs, including a 14" x
17" chest roentgenogram and urine nickel determinations.

Transportation Data (49 CFR 172.102)

IMO Shipping Name: Nickel catalyst, wetted with not less than 40% water or other suitable liquid. by weight, finely divided, activated, or spent
IMO Hazard Class: 4.2 :

ID No.: UN1378

IMO Label: Spontancously combustible

IMDG Packaging Group: Il

MSDS Collection References: 26, 38, 73, 84,85, 88,89, 90, §00. 101, 103, 109, 124, 126, 132, 133, 134, 136, 138, 139, 140,193,153

Prepared by: MJ Allison. BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD:; Edited by: JR Stuart, MS 3
Cupyright 0 1990 by ieniwm Publishinig Corporation Any commercial use of reproduction without the publisher's permission is prohibited. Judgments as 10 the suitabiliy of infé ation hetcin for the purchaser's purposcs
. arenec ﬂnhcrr chaser's ponsibality .-\l(ho.ugh C bl cire_hnbeénukqxunthe,. p ’7qf_suchi fc ion, Gentum Publishing C

] ds no warranties, makes no representations, and assumes




Material Safety Data Sheets Collection:

) Genium Publishing Corporation
One Genium Plaza Sheet No. 683
Schenectady, NY 12304-4690 USA Polychlorinated Biphenyls (PCBs)

(518) 377-8854 Issued: 11/88 Revision: A, 9/92

Section 1. Material Identification 39

biphenyl nucleus (two benzene nuclei connected by a single C-C bond) in which any or all of the hydrogen atoms havebeen | 4
replaced by chlorine. Commercial PCBs are mixtures of chlorinated biphenyl isomers with varying degrees of chlorination,. § 3% 000

Polychlarinated Biphenyls [C,,H,,,Cl, (n=3, 4, 5)] Description: A class of nonpolar chiorinated hiydrocarbons with - R 1 NFPA

Prepared industrially by the chlorination of bipheny! with anhydrous chlorine in the presence of a catalyst such as ferric K 1
chloride or iron filings. Except for limited research and development applications, PCBs have not been produced inthe US  * Skin :
since 1977. When large quantities of PCBs were manufactured in the US, they were marketed under the tradename Aroclor  absorption  [MIS

(Monsanto) and were characterized by four digit numbers. The first two digits indicating biphenyls (12), triphenyls (54), or H 2:
both (25, 44); the last two digits indicating the weight percent of chlorine. PCBs' thermal stability, nonflammability, and F 1
high dielectric capability made them very useful in electrical equipment. Formerly used as additives in hydraulic fluids, heat R 0
transfer systems, lubricants, cutting oils, printer's ink, fire retardants, asphalt, brake linings, automobile body sealants, : PPE}
plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless TSec. 8
reproducing paper. PCBs are still used in certain existing electrical capacitors and transformers that require enhanced b3 Cf"!mﬂ'c
electrical protection to avoid heating from sustained electric faults, Effects

Other Designations: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chlorinatéd biphenyls. chlorinated diphenyl,
chilorinated diphenylene, chloro biphenyl, chloro-1,1-biphenyl, Dykanol, Fenclor, Inerteen, Kaneclor, Montar, Noflamol,
Phenoclor, Pyralene, Pyranol, Santotherm, Sovol, Therminol FR-1

Cautions: PCBs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs
accumulate in fatty tissue and may reasonably be anticipated to be carcinogens, PCBs are a bioaccumulative environmental hazard. When
burned, decomposition products may be more hazardous than the PCBs. |

Section 2. Ingredients and Occupational 'Expdsu;-e Limits

PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphithalenes as contaminants

1991 OSHA PELs, Skin 1985-86 Toxicity Data* ‘
8-hr TWA (Chlorodiphenyl, 42% chiorine): 1 mg/m’ Rat, oral, TD: 1250 mg/kg administered intérmittently for 25
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m? weeks produced liver tumors. .
1990 DFG (Germany) MAK, Danger of Cutaneous Absorption M:m m}-{onnlgt?nzgs gﬂém‘é’ﬁmﬂdﬁ t‘c:)rf_
s (Chiorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/m’) gestation produced effects on newborn (stillbirth; kve birth
Category III: Substances with systemic effects, onset of effect> 2 hr,, in&é)é~"vibbility index) :

half-life > shift length (strongly cumulative) i : o
Short-term Level: | ppm, 30 min., average value, | per shift mlz(llgls?oduhl‘ L 42% chlorine): 0.001 mg/’

ipher 9 cpa). - ‘ orodipheny!, 42% chlorine): 0.001 mg/m

&Y&é@h}ﬁf"gﬂﬂbj" % chlorine): 0.05 ppm (0.5 mg/m’) TWA (Chlorodiphenyl, 54% chiorine): 0.001 mym?
Short-term Level: 0.5 ppm, 30 min., average value, 1 pershift 1992-93 ACGIH TLVs, Skin *

TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m?
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m®

* These guidelines offer reasonably good protestion against systemic intoxication, but may not guarantee that chloroacne won't occur.
t See NIOSH, RTECS (TQ1350000), for additional reproductive, tumorigenic. and toxicity data.

Section 3. Physical Data* )

Boiling Point: 644-707 F (340-375 C) Specific Gravity: 1.3t0 1.8at20 C
Melting Point: 42%: -2.2 F (-19 C); 54%: 14 F(-10 C) Water Solubility: Low solubility (0.007 to 5.9 mg/L)
Vapor Pressure: 1 mm Hg at 100 F (38 C); 10%to 10" mmat20 C Other Solubilities: Most common organic solvents, oils, and fats;
Molecular Weight: 188.7 to 398.5 slightly soluble in glycerol and glycols.
Appearance and Odor: PCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins, depending upon
chlorine content. )

.

* Physical and chemical properties vary widely. according to deg(ree and to the position of chlorination.

Section 4. Fire and Explosion Data

Flash Point: 286-385 F (141-196 C)OC* | Autoignition Temperature: 464 F (240 C)|LEL: None reported | UEL: None reported

Extinguishing Media: Use extinguishing media suitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (CO,), or water spray.
Water spray may be ineffective. Use water spray to cool fire-exposed containers or transformiers. Do not scatter PCBs with high-pressure water
streams. Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinated dibenzofurans, and furans)
are more hazardous than the PCBs themselves. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition
products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Ap-
proach fire from upwind to avoid highly toxic decomposition products. Structural firefighter's protective clothing will provide /imited protection.
Do not release runofT from fire control methods to sewers or waterways. Dike for later disposal.

* Flash points shown are a range for various PCBs. Some forms do not have flash points.

Section 5. Reactivity Data '

Stability/Polymerization: PCBs are very stable materials but arc subject to photodechlorination when exposed to sunlight or UV (spectral region

above 290 nanometers). Hazardous polymerization cannot occur. Chemical Incompatibilities: PCBs are chemiically inert and resistant to

oxidation, acids, and bases. Conditions to Avoid: Avoid heat and ignition sources. ) o

| Hazardous Products of Decomposition: Thermal oxidative decomposition [11 12-1202 F (600-650 C)] of PCBs can produce highly toxic
derivatives, including polychlorinated dibenzo-para-dioxins (PCDDs). polychlorinated dibenzofurans (PCDFs), hydrogen chloride. phosgene and

other irritants.

Copyright < 192 Gentum Publishing Corporation Any 2l use of reproduction ithout the publisher's permission 15 prohibited




No. 683 Pol);chlorinagd Biphenyls (PCBs) 9/92
Section 6. Health Hazard Data

Carcinogenicity: The JARC, 169 and NTP('¢ list PCBs as an IARC probable carcinogen (overall evaluation is 2A; limited human data; sufficient
animal data) and NTP anticipated carcinogen, respectively. Summary of Risks: PCBs are potent liver toxins that can be absorbed through
unbroken skin in toxic amounts without immediate pain or irritation. PCBs have low acute toxicity, but can accumulate in fatty tissue and severe
health effects may develop later. Generally, toxicity increases with a higher chlorine content; PCB-oxides are more toxic. The toxic action on the
liver also increases with simuitancous sure to other liver toxins, e.g. chlorinated solvents, alcohol, and certain drugs. Pathological pregnancies
(abnormal pigmentations, abortions, stillbirths, and underweight births) have been associated with increased PCB serum levels in mothers; PCBs
can be passed in breast milk. PCBs can affect the reproductive system of aduits. Medical Conditions Aggravated by Long-Term Exposure:
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes, miicous membranes, and respiratory tract. Primary Entry Routes:
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely irritating to the skin, eyes, nose, throat, and upper
respiratory tract. Intense acute exposure to high concentrations may result in eye, lung, and liver injury. Systemic effects include nausea, vomiting,
increased blood pressure, fatigue, weight loss, jaundice, edema and abdominal pain. Cognitive, neurobehavior and psychomotor impairment and
memory loss have also been seen after acute exposure. Chronic Effects: Repeated exposure to PCBs can cause chioroacne; redness, swelling,
dryness, thickening and darkening of the-skin and nails; swellini and burning of the eyes, and excessive eye discharge; distinctive hair follicles;
gastrointestinal disturbances; neurological symptoms including headache, dizziness, depression, nervousness, numbness of the extremities, and
joint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver, is also a possible result of
exposure, but data is inconclusive. .

FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB
and halt irritation better than water rinsing alone, Gently lift eyelids and flush immediately and continuously with flooding amounts of water until
transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding
amounts of water for at least 15 min. Wash exposed area with soap and water. Multiple soap and water washings are necessary. Avoid the use of
organic solvents to clean the skin. For reddened or blistered skin, consuit a physician. Inhalation: Remove éxposed person to fresh air and support
breathing as needed. Ingestion: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value.
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician.
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above.
Diagnostic tests include blood levels of PCBs and altered liver enzymes.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evacuate.all unnecessary personnei, provide adequate ventilation, and isolate hazard area. Cleanup personnel
should protect against vapor inhalation and skin or eye contact. For small spills, take up with sand or other noncombustible material and place into
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CFR
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill, TLm:
0.278 ppm/96 hr. Mallard Duck, LDs,: 2000 ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase
degree of chlorination. Soil Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach significantly in most aqueous soil
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills, and
EPA-approved alternative disposal methods. Each disposal method has various criteria. Contact your supplier or a licensed contractor for detailed
recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed e OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as a SARA Toxic Chemical (40 CFR 372.65)
Listed asa CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), l 1b (0.454 kg) {* per CWA, Sec. 311(b)4)
and 307(a)} N

L

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, ievel of airborne contamination, and presence of sufficient oxygen.
Minimum respiratory protection should include a combiriation dust-fume-mist and organic vapor cartridge or canister or air-supplied, depending
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-
purifying respirators do not protect workers in axygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protec-
tion program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning,
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. Butyl
rubber, neoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Vertilation: Provide general and local exhaust.
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents
contaminant dispersion into the work area by controlling it at its source.(!?” Safety Stations: Make available in the work area emergency eyewash
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes
and launder before reuse. Segregate contaminated clothing in such a manner so that there-is no direct contact by laundry personnel. Implement
quality assurance to ascertain the completedess of the cleaning procedures. Remove this material from your shoes and clean PPE. Comments:
Never cat, drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking,

using the toilet, or applying cosmetics. i

Section 9. Special Precautions and Comments . i

Storage Requirements: Store in a closed, 1abelled, container in a ventilated area with appropriate air pollution control equipment. Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain
concentrations at the lowest practical level. Administrative Controls: Inform employees of the adverse health effects associated with PCBs. Limit
access to PCB work areas to authorized personnel. Consider preplacement and periodic medical examinations with emphasis on the skin, liver,
lung, and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medical records for the entire length of

cmployment and for the following 30 yrs. - Transportation Data (49 CFR 172.101)

DOT Shipping Name: Polychlorinated biphenyls Packaging Authorizations Quantity Limjtations

DOT Hazard Class: 9 a) Exceptions: 173.155 a) Passenger Aircraft or Railcar: 100L
ID No.: UN2315 : : b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 220 L

DOT Packing Group: Ii ¢) Bulk Packaging: 173.241 Vessel Stowage Requirements

DOT Label: CLASS9 . ) a) Vessel Stowage: A

Special Provisions (172.102): 9. N81 b) Other: 34

MSDS Collection References: 26, 73, 89, 100, 101, 103. 124, 126, 127, 132, 133, 136, 163, 163, 168, 169, 174, 175, 180

Prepared by: MJ Wurth, BS; Industrial Hlygiene Review: PA Roy MPH, CIH; Medical Review: AC Darlington, MD

Copynght O 1992 by Genium Publishing Corporation Aay ial use or reprod thout the publisher's permission is prohibited. Judgments-as to the suitability of information herein for the purchaser's purposes
iy the purchaser’s « bilitv. Althouuh reasonable care has been taken in the preparation of such informasinn. Genium Publishing Corporati tends no ies, makes no rep v and o
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@ One Genium Plaza Sheet No. 317
Schenectady, NY 12304-4690 USA Toluene
(518) 377-8854 . |Issued: 8/79 Revision: E,9/92 Errata: 2/94

Section 1. Material Identification 43

Toluene (C4HyCH,) Description: Derived from petroleum i.e., dehydrogenation of cycloparaffin fractions followed by the R | NFPA
aromatization of saturated aromatic hydrocarbons or by fractional distillation of coal-tar light oil and purified by rectifica- I 3

tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphait, S 2* o
pitch, acetyl celluloses, cellulose. painits and vamishes; a diluent for photogravure inks, raw material for organic synthesis K 3 0
(benzoyl & benzilidene chlorides, saccharine, TNT, toluene diisocyanate, and many dyestuffs), in aviation and high octane ~ * Skin

automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments. absorption
Other Designations: CAS No. 108-88-3, Methacide, methylbenzene, methylbenzol, phenylmethane, toluol, Tolu-sol. HMIS .
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list H 2- m‘
F
Cautions: Toluene is an eye, skin, and respiratory tract imritant becoming narcotic at high centrations. Liver and kidney damage R 3
has occurred. Pregnant women chronicaily exposed to toluene have shown teratogenic effects. Toluene is highly flammabie. PPE-Sec. 8
Section 2. Ingredients and Occupational Exposure Limits _
Toluene, < 100%; may contain a small amount of benzene (~ 1%), xylene, and nonaromatic hydrocarbons.
1991 OSHA PELs 1992-93 ACGIH TLV (Skin) 1985-86 Toxicity Datat 7
8-hr TWA: 100 ppm (375 mg/nv’) . TWA: 50 ppm (188 mg/m?) Man, inhalation, TC, : 100 ppm caused hallucinations,
o - s 3 . . . L) . .
15-min STEL: 150 ppm (560 mg/m?) 1990 DFG (Germany) MAK* mdcchl:,m}lgo;si ;xllon{z:r t:::;vuy and changes in
1990 IDLH Level TWA: 100 ppm (380 mg/m’) Humpsyan, gm)ll LD, gl 50 mgji: ; toxic effects not
2000 ppm Half-life: 2 hr to end of shift vetreviewed = &l e
, II: Substarices with systemic effects 1, N
1990 NIOSH RELs Category e i : Human, eye: 300 ppm caused irritation.
TWA: 100 ppm (375 mg/m®) Peak Exposure Limit: 500 ppm, 30 min Rat, oral, LD, 5000 mg/kg
STEL: 150 ppm (560 mg/m’) average value, 2/shift Rat, liver: 30 pmol/L caused DNA damage.
* Available information suggests damage to the developing fetus is probable.
See NIOSH, RTECS (X$5250000), for additional irritation, mutation, reproductive, and toxicity data.
Section 3. Physical Data )
Boiling Point: 232 F(110.6 C) Water Solubility: Very slightly soluble, 0.6 mg/lLat68 F(20 C)
Melting Point: -139 F(-95 C) Other Solubilities: Soluble in acetone, alcohol, ether, benzene, chloroform, glacial acetic
Molecular Weight: 92.15 acid, petroleum ether, and carbon disulfide. o
Density: 0.866 at 68 F (20/4 C) Vapor Pressure: 22 mm Hg at 68 F (20 C);36.7mmHgat86 F (30 C)
Surface Tension: 29 dyne/cm at 68 F (20 C) Saturated Vapor Density (Air = 0.075 Ib/ft’ or 1.2 kg/m®): 0.0797 Ib/R® or 1.2755 kg/m’?
Viscosity: 0.59 cP at 68 F (20 C) Odor Threshold (range of all referenced values): 0.021 to 69 ppm

Refraction Index: 1.4967 at 20 C/D
Appearance and Odor: Colorless liquid with a sickly sweet odor. » '

Section 4. Fire and Explosion Data

Flash Point: 40 F (44 C) CC___ | Autoignition Temperature: 896 F (480 C) | LEL: 1.27% viv [UEL: 7.0% viv

Extinguishing Media: Toluene is.a Class |B flammable liquid. To fight fire, use dry chemical carbon dioxide, or ‘alcohol-resistant’ foam. Water
spray may be ineffective as toluene floats on water and may actually spread fire. Unusual Fire or Explosion Hazards: Concentrated vapors are
heavier than air and may travel to an ignition source and flash back. Container may explode in heat of fire. Toluenes' burning rate = 5.7 mm/min
and its flame speed = 37 cm/sec. Vapor poses an explosion hazard indoors, outdoors, and in sewers. May accumulate static electricity. Special
Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA)
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing provides only limited
protectian.. Apply cooling water to sides of tanks until well after fire is out. Stay away from ends.of tanks. For massive fire in cargo area, use
monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let bumn. Withdraw immediately if you hear a rising sound from
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiling liquid expanding vapor explosion) may be imminent.
Do not release runoff from fire control methods to sewers or waterways. i .

Section 5. Reactivity Data

Stability/Polymerization: Toluene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization can't occur. Chemical Incompatibilities: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid, dinitrogen tetroxide,
silver perchlorate, bromine trifluoride, tetranitromethane, and 1.3-dichloro-5,5-dimethyl-2,4-imidazolididione. Conditions to Avoid: Contact with
heat, ignition sources, or incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon
dioxide, and acrid, irritating smoke.

Section 6. Health Hazard Data

Carcinogenicity: The IARC,'* NTP.(%) and OSHA®* do not list toluene as a carcinogen. Summary of Risks: Toluene is irritating to the eyes,
nose. and respiratory tract. Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as liver and kidney
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benzoic acid, then to hippuric acid and excreted in urine.
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis-
tic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.e. perchloroethylene). Toluene is readily absorbed through the skin at 14 to 23 mg/
em/hr. Toluenc is absorbed quicker during exercise than af rest and appears to be retained longer in obese versus thin victims; presumably due to its
lipid solubility. There is inconsistént data on toluene’s ability to damage bone marrow: chronic poisoning has resulted in anemia and leucopenia with
biopsy showing bone marrow hypo-plasia. These reports are few and sorme authorities argue that the effects may have been due to benzene contami-
nants. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microcephaly, CNS dysfunction,
fissures, with deep-sct eyes, low-set cars, flat nasal bridge with a small nose, micrognathia, and blunt fingertips. There is some evidence that toluene
causes an autoimmune illness in which the body produces antibodies that cause inflammation of its own kidney. Contiriue on next page

 attentional deficits. developmental delay + language impairment. growth retardation. and physical defects including a small midface, short palpebral
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Section 6. Health Hazard Daté -

Medical Conditions Aggravated by Long-Term Exposure: Alcoholism and CNS, kidney, skin, or liver disease. Target Organs: .CNS, liver,
kidney, skin. Primary Entry Routes: Inhalation, skin contact/absorption. Acute Effects: Vapor inhalation causes respiratory tract irritation, fatigue,
weakness, confusion, dizziness, headache, dilated pupils, watering eyes, nervousness, insomnia, parasthesis, and vertigo progressing to narcotic coma.
Death may result from cardiac arrest due to ventriculer fibrillation with catecholamines loss. Liquid splashed in the eye causes conjunctival irritation,
transient comneal damage and possible burns. Prolonged skin contact leads to drying and fissured dermatitis. Ingestion causes Gl tract irritation and
symptoms associated with inhalation. Chronic Effects: Symptoms include mucous membrane irritation, headache, vertigo, nausea, appetite loss and
alcohol intolerance. Repeated heavy exposure may result in encephalopathies (cerebellar ataxia and cognitive dysfunction), liver enlargement, and
kidney dystrophy (wasting away). Symptoms usually appear at workdays end, worsen at weeks end and decrease or disappear over the weekend.
FIRST AID  Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediately. Skin: Quickly remove contaminated
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to
fresh air and support breathing as necded. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control
center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting becaiise of
danger of aspiration into the lungs. Gastric lavage may be indicated if large amounts are swallowed; potential toxicity needs to be weighed against
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac function. If indicated, use epinephrine and other
catecholamines carefully, because of the possibility of a lowered myocardial threshold to the arrhythmogenic effects of such substances. Obtain CBC,
electrolytes, and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 ppm) benzene, evaluate for potential benzene toxicity. BEI:
hippuric acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood, sample at shift end (1.0 mg/L).

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel protect against inhalation and skin/eye
contact. Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and
fluorocarbon water can also be used for vapor suppression/containment. Take up small spill with earth, sand, vermiculite, or other absorbent,
noncombustible material. Dike far ahead of large:spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at
10X the spilled amount and remove trapped material with suction hoses or use mechanical dredges/lifts to remove immobilized masses of pollutants
and precipitates. Toluene can undergo fluidized bed incineration at 842 to 1796 F (4500 980 C), rotary kiln incineration at 1508 to 2912 F (820 to
1600 C), or liquid injection incineration at 1202 to 2912 F (650 to 1600 C). Follow applicable OSHA regulations (29 CFR 1910. 120). Ecotoxicity
Values: Blue gill, LC5o = 17 mg/L/24 hr; shrimp (Crangonfracis coron), LCsy=4.3 ppm/96 hr; fathead minnow (Pimephales promelas), LCyy = 362
mg/L/96 hr. Environmental Degradation: If released to land, toluene evaporates.and undergoes microbial degradation. In water, toluene volatilizes
and biodegrades with a half-life of days to several weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radicals.
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash to gravity separator. Contact your supplier or a
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations OSHA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 Listed asan Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

" SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg)
[* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA, Sec. 307 (a)]
Listed as a SARA Toxic Chemical (40 CFR 372.65): Not listed ’

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggles, per OSHA eye- and face-protection
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-
approved respirator. For < 1000 ppm, use any chemical cartridge respirator with appropriate organic vapor cartridges, any supplied-air respirator
(SAR), or SCBA. For < 2000 pprn, use-any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or any air-purifying
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing,
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sariitary storage areas. Other: Wear chemically protective
gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol with a breakthrough time of > 8 hr, Teflon and Viton are recom-
mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below
the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispession into the work area by tontrolling it at its
source.(!®)Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Separate contaminated work clothes from street clotlies and launder before reuse. Remoye toluene from your shoes and
clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating,
drinking, smoking, using the toilet, or applying cosmetics. .

Section 9. Special Precautions and°Comments

Storage Requirements: Prevent physical damage to containers. Stofe in a cool, dry, well-ventilated area away from jgnition sources and incom-
patibles. Outside or detached storage is preferred. If stored inside, use a standard-flammabie liquids warehouse, room:7pr cabinet. To prevent static
sparks, clectrically ground and bond all equipment used with toluene. Do not use open lights in toluene-areas. Install Class 1, Group D electrical
equipment. Check that toluene is free of or contains < 1% benzene before use. Engineering Controls: To reduce potential health hazards, use
sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. Adminis-
trative Controls: Adopt controls for confined spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks).
Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. Include hemocytometric
and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Tolucné Packaging Authorizations Quantity Limitations Vessel Stowage Requirements
DOT Hazard Class: 3 a) Exceptions: 150 a) Passenger Aircraft or Railear: 5L Vessel Stowage: B

1D No.: UN1294 : b) Non-bulk Packaging: 202 b) Cargo Aircraft Only: 60L Other: --

DOT Pa,ckinicroup: I c) Bulk Packaging: 24

DOT Label: Flammable Liquid

Special Provisions (172.102): Ti

MSDS Collection References: 26, 73. 100, 101. 103, 124, 126, 127, 132. 140, 148, 153, 159, 163, 164, 167, 169, 171,174, 175, 176, 180,
Prepared by: M Gannon. BA: 1adustrial Hygiene Review: PA Roy, CIH, MPH; Medical Review: AC Darlington, MD, MPH
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1145 Catalyn Street Sheet No. 311
Schenectady, NY 12303-1836 USA F Methyl Chloroform
(518) 377-8854

Material Safety Data Sheets Collection:

Issued: 11/75 Revision: F, 3/92 Errata: 6/92

Section 1, Material Identification

38

Methyl Chloroform (C,H,Cl,) Description: Derived by catalytic addition of hydrogen chloride to l,l~dichloroethyl§fne or by

re-fluxing chlorine monoxide with carbon tetrachloride and chloroethane. Available in technical and solvent grades which
differ only in the amount of stabilizer added to prevent metal parts corrosion. Used as a solvent for oils, waxes, tars, cleaning
precision instruments, and pesticides; as a component of inks and drain cleaners; in degreasing metals, and textile processing.
In recent years, methyi chloroform has found widespread use as a substitute for carbon tetrachloride.

Other Designations: CAS No. 71-55-6; oi-trichloroethane; Inhibisol; 1,1, I-trichloreethane; Strobane. ' ' S
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list. 2
Cautions: Methyl chloroform is a skin, eye, and respiratory tract irritant and can become narcotic with an anesthetic effect at high E {
concentrations. ) PPG*
* Data on skin absorption via methy! chloroform is conflicting.(*%) Some studies show definite absorption where others don't. *Sec. 8
Section 2. Ingredients and Occupational Exposure Limits
Methyl chloroform, ca 92 to 97%* S
1990 OSHA PELs 1991-92 ACGIH TLVs 1985-86 Toxicity Datat
8-hr TWA: 350 ppm (1900 mg/m’) TWA: 350 ppm (1910 mg/m?) Human, oral, TD,: 670 mg/kg produced diarrhea, nausea, and
15-min STEL: 450 ppm (2450 mg/m®) STEL: 450 ppm (2460 mg/m?) vomiting .y i

] . .27 in: toxi
1990 IDLH Level 1990 DFG (Geriany) MA]3(5 Hr_u.;r:li:;n“; eldnhalatmn, LCy,: 27 g/m*/10 min; toxic e egt_s not yet
1000 ppm _ ;Zl,t{\h t?(-)gggm (l}?%ol_mg/ ) Man, eye: 450 ppn/8 hr produced irritation
1990 NIOSH REL life: 2 b o shift length Rat, inhalation, TCy,: 2100 ppm/24 hr for 14 days prior to

Peak Exposure Limit: 1000 ppm/30

15-min Ceiling: 350 ppm (1900 mg/m’) min (average value)/2 per shift

mating and from 1 to 20 days of pregnancy produced specific
developmental abnormalities of the musculoskelatal system

* Methyl chloroform usually contains inhibitors (3 to 8%) to prevent corrosion of aluminum and some other metals. Typical inhibitors are nitromethane, butylene

oxide, secondary butyl alcohols, ketones, and glycol diesters.
1 See NIOSH, RTECS (KJ2975000), for additional irritation, mutation, reproductive, and toxicity data.

Section 3. Physical Data

Boiling Point: 165 F (75 C) Molecular Weight: 133.42

Freezing Point: -22 F(-30 C) . Density: 1.3376 at 68/39.8 F (20/4 C)

Vapor Pressure: 100 mm Hg at 68 F (20 C) Water Solubility: Insoluble

Vapor Density (air = 1): 4.55 Other Solubilities: Soluble in acetone, alcohol, ether, benzene,
Corrosivity: Readily corrodes aluminum and its alloys carbon tetrachloride, and carbon disulfide

Refraction Index: 1.43765at69.8 F (21 C) % in Saturated Air: 16.7%at 77 F (25 C)

Viscosity: 0.858 cPat 68 F (20 C) Relative Evaporation Rate (butyl acetate = 1): 12.8

Appearance and Odor: Colorless liquid with a sweetish, ctiloroform-like odor. The odor threshold is 44 ppm.

Section 4. Fire and Explosion Data '

Flash Point: None (in conventional CC tests) | Autoignifion Temperature: 932 F (500 C) | LEL; 7% viv

| UEL: 16% viv

Extinguishing Media: Noncombustible liguid whose vapor burns in the presence of excess oXygen ora strong ignition source. For small fires, use
dry chemical or carbon dioxide (CO,). For large fires use fog or regular foam. If these materials are unavailable, a water spray may be used but be

aware that water reacts slowly with methyl chloroform to release hydrochloric acid.

Unusual Fire or Explosion Hazards: Vapors are heavier than air and may travel to a strong ignition source and flash back. Air/vapor mixtures may
explode when heated. Container may explode in heat of fire. Exposure to ofien flames or arc welding can produce hydrogen chloride and phosgene.
Special Fire-fighting Procedures: Methyl chloroform's burning rate is 2.9 mm/min. Since fire may produce toxic therinal decomposition products,
wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefight-'
ers' protective clothing provides limited protection. Wear clothing specifically recommended by the manufacturer for use in fires ifivolving methyl
chloroform. Apply cooling water to container sides until after fire is extinguished. Stay away from ends of tanks. Isolate area for 1/2 mile if fire

involves tank, truck, or rail car. Be aware of runoff from fire control methods. Do not release to.sewers or waterways.

Section 5. Reactivity Data '

Stability/Polymerization: Methyl chloroform lS stililq t room temperature in closed containers uh,d,cf normal storage and handling conditions.

Hazardous polymerization can occur in contact with aluminum trichloride.

Chemical Incompatibilities: Methyl chloroform is incompatible with sodium hydroxide, nitrogen tetroxide, oxygen (liquid or gas), strong oxidizers,
and chemically active metals like aluminum, zinc, and magnesium powders; reacts violently with caustics to form dichloroacetylene; reacts slowly
with water to form hydrochloric acid; forms shock sensitive mixtures with potassium; and polymerizes in contact with aluminum trichloride.

Conditions to Aveid: Exposure to moisture, strong ignition sources, and arc-welding units, and contact with incompatibles.

Hazardous Products of Decomposition: Thermal oxidative decomposition (temperatures >500 F, contact with hot metals, or under UV rays) of

methyl chioroform can produce carbon dioxide (CO,) and toxic dichloroacetylene, hydrogen chloride, and phosgene gases.
Section 6. Health Hazard Data '

Carcinogenicity: The IARC (Class 3, inadequate evidence).™ NTP (2 and OSHA® do not list methyl chloroform as a carcinogen.

Summary of Risks: Methy! chloroform is considered one of the least toxic of the liquid chlorinated hydrocarbons. It is irritating to eyes, skin.

and respiratory tract. Although low in systemic toxicity, methy1 chioroform is an anesthetic capable of causing death at high concentrations (>15,000
ppm). generally in poorly ventilated, enclosed areas. Quick and complete recovery is observed after prompt removal of unconscious persons from
arca of exposure. Like many other solvents, methyl chloroform sensitizes the heart to epinephrine (blood pressure-raising hormone) and may induce

cardiac arthythmias and arrest.
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Target Organs: Skin, eyes, central nervous (CNS) and cardiovascular (CVS) systems.

Continue on next page
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Section 6. Health Hazard Data, continued

Primary Entry Roates: Inhalation, skin contact. Acute Effects: Methyl chloroform defats the skin causing irritation, redness, dryness, and scaling.
Contact with eyes produces irritation and mild conjunctivitis. Vapor inhalation can cause headache, dizziness, equilibrium disturbances, and in high
concentrations may lead to CNS depression, unconsciousness, and coma. During a 60-min exposure period these effects are observed: 100 ppm is the
observed odor threshold, at 500 ppm there is obvious odor and decreased reaction time, 1000 ppm causes slight equilibrium loss, at 5000 ppm there is
definite incoordination, and 20,000 ppm produces surgical strength anesthesia with possible death. Mild liver and kidney dysfunction may occur after
CNS depression recovery, Although unlikely, if ingestion occurs, symptoms include nausea, vomiting, diarrhea, and possible esophageal burns. The
acute 'lrethilx:)human dose is ~500 to 5000 mg/kg. Chronic Effects: None reported.

FIRST A

Eyes: Gently lift eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical facility.
Do not allow victim to rub or keep eyes tightly shut. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse with
flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician.
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or
convulsing person. Contact a poison control center, and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to
dilute. When deciding whether to induce vomiting, carefully consider amount ingested, time since ingestion, and availability of medicat help. If large
amounts are recently ingested (absorption into the body is not yet likely to have occurred), and medical help or transpartation to a medical facility is
not readily available, induce vomiting. Otherwise, vomiting is not recommended since aspiration of vomitus can produce chemical pneumonitis.

Note to Physicians: Do not use adrenaline or sympathomimetic amines in treatment because of the increased cardiac sensitivity involved.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Immediately notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources. If possible without risk, shut
off leak. Cleanup personnet should wear fully encapsulating vapor-protective clothing. For smalil spiils, take up with earth, sand, vermiculite, or other
absorbent, noncombustible material. Using nonsparking tools, place in suitable containers for disposal or reclamation. For large spills, dike far ahead
of liquid spill for later disposal or reclamation. Report any release in excess of 1000 Ib. Follow applicable OSHA regulations (29 CFR 1910.120).
Environmental Transport: In water, methyl chloroform's half-life is hours to weeks depending on wind and mixing conditions. It is very persistent
in groundwater. On land it volatilizes due to its high vapor pressure and leaches extensively. When released to the atmosphere, methyl chioroform can
be transported long distances and returned to earth via rain. It is slowly degraded by reaction with hydroxy! radicals-and has a half-life of 6 months to
25 years. The Natural Resources Defenses Council reported recently that methyl chioroform depletes ozone.
Ecotoxicity Values: Pimephales promelas (fathead minnow), LCs,: 52.8 mg/L/96 hr; Poecilia reticulata (guppy), LCy: 133 ppmy/7 day.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state; and local regulations.
EPA Designations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U226 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Quantity

(RQ), 1000 Ib (454 kg) [* per RCRA, Sec. 3001, CWA, Sec. 307(a), and CAA, Sec. 112}
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data

Goggles: Wear splash-proof, protective chemical safety goggles or faceshields, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Because contact lens use in industry is controversial, establish your own policy. ,

Respirator: Seck professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary,
wear a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given working
conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spiils, reactor
vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in axygen-deficient atmospheres. If respirators
are used, OSHA requires a respiratory protection program that includes at least: training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent repeated or prolonged skin contact. Viton and butyl rubber [with
breakthrough times (BTs) of >8 hr and 4 to 7.9 hr, respectively] are recommended materials for protective gear. Do not use neoprene, polyvinyl
chioride (PVC), natural rubber, or polyethylene because these materials have a BT of <1 hr.

Ventilation: Provide general and local exhaust (in'some cases, explosion-proof) ventilation systems to maintain airbome concentrations below :
OSHA PELSs (Sec. 2). Local éxhaust ventilation is preferred since it prevents contaminant dispersion into work area by controlling it at its source.(!%)
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing faclities.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. Remove
this material from your shoes and clean personal protective equipment. L )

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. .

Section 9. Special Precaufions and Comments

Storage Requirements: Prevent physical damage to containers. Store in cool, dry, well-ventilated (use pressure-¢acuum ventilation) area away from

ignition sources, arc-welding operations, and incompatibles (Sec. 5). Regularly monitor inhibitor levels. Do not stare in aluminum containers or use

pressure-spraying equipment when methy chloroform is involved. - ,

Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airbomne contaminants and to

maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground and bond all equipment used in methyl chloroform

manufacturing, use, storage, transfer, and shipping. '

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize CNS, CVS, liver and skin.
Transportation Data (49 CFR 172.101, .102) )

DOT Shipping Name: 1.1,1-Trichloroethane IMO Shipping Name: 1,1, I-Trichloroethane

DOT Hazard Class: ORM-A IMO Hazard Class: 6.1

ID No.: UN2831 ID No.: UN2831

DOT Label: None IMO Label: St. Andrews Crass

DOT Packaging Exceptions: 173.505 - IMDG Packaging Group: [If

DOT Packaging Requirements: 173.605

MSDS Collection References: 26. 38, 73. 89, 100, 101, 103, 124, 126, 127. 132, 133, 136, 148, 153, 159, 162, 163, 164 i

Prepared by: M Gannon, BA: Industrial Hygiene Review: D Wilson, CIH; Medical Review: AC Darlington, MPH, MD; Edited by: JR Stuart. MS 64
Copyright O 1992 by Genium Publishiag Corp Any ial use or reproduction without the publisher's permission is prohibited. Juds as to the sustability of information herein for the purchaser’s purposes
e v the purchaser's lity_Although reasanable care has been tken in the prep of such infc ion, Genium Publishing Corporalion extends no Warraniies mak ac ae rermeecenrarimme snd 2c<iimme




v Material Safety Data S ﬁees Collection:
Genium Publishing Corporation :

One Genium Plaza Sheet No. 318 ’
Schenectady, NY 12304-4690 USA Xylene (Mixed Isomers)
(518) 377-8854 )

_ Issued: 11/80 Revision: E, 9/92 Errata: 12/94
Section 1. Material Identification

. : 45
Xylene (Mixed Isomers) (C,H, ) Description: The commercial product is a blend of the three isomers [ortho-(0-), meta{m- R 1 NFPA

), para~(p~)] with the largest proportion being m- xylene. Xylene is obtained from coal tar, toluene by transalkylation, and I 2
pseudocumene. Used in the manufacture of dyes. resins, paints, varnishes, and other organics; as a general solvent for S 2 o
adhesives, a cleaning agent in microscope technique; as a solvent for Canada balsam microscopy; as a fuel component; in K 3 o o
aviation gasoline, protective coatings, sterilizing catgut, hydrogen peroxide, perfumes, insect repellants, pharmaceuticals. and Q }
the leather industry; in the production of phthalic anhydride, isophthalic, and terephthalic acids and their dimethyl esters HMIS
which are used in the manufacture of polyester fibers; and as an indirect food additive as a component of adhesives. Around H 32
the home, xylene is found as vehicles in paints, paint removers, degreasing cleaners, lacquers, glues and cements and as F
solvent/vehicles for pesticides. ) . ) R o
Other Designations: CAS No. 1330-20-7 (95-47-6; 108-38-3; 106-42-3 (o-, m-, p-isomers)}, dimethylbenzene, PPE +
methyltoluene, NCI-C55232, Violet 3, xylol. + Chronic:
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list. Effects

Cautions: Xylene is an eye, skin, and mucdus membrane irritant and may be narcotic in high concentrations. It is a dangerous fire hazard, + Sec. 8

Section 2. Ingredients and Occupational Exposure Limits

Xylene (mixed isomers): the commercial product generally contains — 40% m-xylene; 20% each of o-xylene, p-xylene, and ethylbenzene; and small
quantities of toluene. Unpurified xylene may contain pseudocumene.

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data*

8-hr TWA: 100 ppm (435 mg/m’) TWA: 100 ppm (434 mg/m’) Human, inhalation, TC,: 200 ppm produced

15-min STEL: 150 ppm (655 mg/m’)  STEL: 150 ppm (651 mg/m’) olfaction effects, conjunctiva irritation, and other
BEI_(Bi.clog!'c'al Exposure Index): Methylhi!.’g'uric chan_ges inv.olving the lungs, thorax, or rspuauon

lm IDLH Level acids in urine at end of shift: 1.5 g/g creatinine Man, inhalation, LC,: 10000 ppm/6 hr; toxic

ppm 1990 DFG (G MAK effects not yet reviewed. .

1990 NIOSH RELs TWA: 100 gp:‘r&':g’gym;) Human, oral, LDy, 50 mg/kg; no toxic effect noted.

TWA: 100 ppm (435 mg/m’) Category I1: Substances with systemic effects Rat, oral, LDyy: 4300 mg/kg; toxic effect not yet

STEL: 150 ppm (655 mg/m’®) Half-life: <2 hr " reviewed. .
Peak Exposure: 200 ppm. 30 min, average value, Rat, mhalaugn. LCso: 5000 ppm/4 hr; toxic effects

4 peaks per shift not yet reviewed.

* See NIOSH, RTECS (XE2100000), for additional téxicity data.

Section 3. Physical Data 7 _ 7

Boiling Point Range: 27910284 F (13710 140 C)° - Molecular Weight: 106.16

Boiling Point: ortho: 291 F (144 C); meta: 281.8 F (1383 C) Specific Gravity: 0.864 at 20 C/4 C

para: 281.3 F(138,5 C)

Water Solubility: Practically insoluble
Freezing Point/Melting Point: ortho: -13 F (<25 C);

Other Solubilities: Miscible with absolute aleohol, ether. and

meta: -53.3 F(-47.4 C); para: 5510 57 F(13w014 Q) many other organic liquids.
Vapor Pressure: 6.72mm Hgat 70 F (21 ) ] Octanol/Water Partition CoefTicient: logKow = 3.12-3.20
Saturated Vapor Density (Air = 1.2 kg/n): 1.23 kg/m’, 0.077 Iby/f® Odor Threshold: 1 ppm
Appearance and Odor: Clear, sweet-smelling liquid. Viscosity: <32.6 SUS

* Materials with wider and narrower boiling ranges are commerciaﬂy available.

Section 4. Fire and Explosion Data

Flash Point: 63 to 77 F (1710 25 C) CC|Autoignition Temperature: 983 F (527 C) (m-) [LEL: 1.1 (m-, p-); 0.9 (0-) JUEL: 7.0 (m-, 2); 6.7 (02

Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CQ,), water spray or regular foam. For large fires, use water spray, fog or
regular foam. Water may be ineffective. Use water spray to cool fire- containers, Unusual Fire or Explosion Hazards: Xylene vapors or
liquid (which floats on water) may travel to an ignition source and flash back. The heat of fire may cause containers to explode ahd/or produce
irritating or poisonous decomposition products. %lene may present a vapor explosion hazard indoors, outdoors, or in sewers, Accumulated static
electricity may occur from vapor or liquid flow sufficient to cause ignition. Special Fire-fightin g Procedures: Because fire may produce toxic
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facépiece operated in’pressure-demand or positive-
pressure mode. Structural ﬁrcﬁghtqr's protective clothing will provide limited protection. If feasi i i

Section 5. Reactivity Data : . :

Stability/Polymerization: Xylene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur. Xylene is casily chlorinated, sulfonated, or nitrated. Chemical Incompatibilities: Incompatibilities include strong

acids and oxidizers and I.3odichlom-s,s-dimetlﬁnyl-z,4-imidazolidind.ione (dichlorohydrantoin). Xylene attacks some forms of plastics, rubber, and
coatings. Canditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposition: Thermal oxidative
decomposition of xylene can produce carbon dioxide, carbon monoxide. and various hydrocarbon products.

1

Section 6. Health Hazard Data ,

Carcinogenicity: The IARC." NTP and OSHA'* 4o not list xylene as a carcinogen. Summary of Risks: X
membrane, and respiratory tract irritant. Irritation starts at. 200 ppm; severe breathing difficulties which may be delayed in onset can occur at high

concentrations. [t is a central nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can oceur with
xylene exposure. With prolonged or repeated cutancous exposure, Xylene produces a defatting dermatitis,

xylenes. Chronic exposure to high concentrations of xylene in animal studies have demonstrated mild reversible decrease in red and white cell

counts as well as increases in platelet courits,
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Section 6. Health Hazard Data, cantiﬁded

Menstrual irregularity was reported in association with workplace exposure to xylene perhaps due to effects on liver metabolism. Xylene crosses the
human placenta, but does not appear to be teratogenic under conditions tested to date. Medical Conditions Aggravated by Long-Term Expo-
sure: CNS, respiratory, eye, skin, gastrointestinal (GI) , liver and kidney disorders. Target Organs: CNS, eyes, Gl tract, liver, kidneys, and skin.
Primary Entry Routes: Inhalation, skin absorption (slight), eye contact, ingestion. Acute Effects: Inhalation of high xylene concentrations may
cduse dizziness; nausea, vomiting, and abdominal pain; eye, nose, and throat irritation; respiratory tract irritation leading to pulmonary edema (fluid
in lung); drowsiness; and unconsciousness. Direct eye contact can result in conjunctivitis and comeal burns. Ingestion may cause a buming sensa-
tion in the oropharynx and stomach and transient CNS depression. Chronic Effects: Repeated or prolonged skin contact may cause drying and
defatting of the skin.leading to dermatitis. Repeated eye exposure to high vapor concentrations may cause reversible eye damage, peripheral and
central neuropathy, and liver damage. Other symptoms of chronic exposure include headache, fatigue. irritability, chronic bronchitis, and Gl1
disturbances such as nausea, loss of appetite, and gas.

FIRST AID Emergency personnel should protect'against exposure. Eyes: Do not-allow victim to rub or keep eyes tightly shut. Gendy lift eyelids
and flush immediately and continuously with flooding amounts of water until transported to an emergency medical facility..Consult a physician
immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soa
and water. For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing as it may pose a fire hazard.Inhalation:
Remove exposed person to fresh air and support breathing as needed. Monitor exposed person for respiratory distress. Ingestion: Never give
anything by mouth to an unconscious or convulsing person. Contact a poison control center and unless otherwise advised, do not induce vomiting!'If
spontaneous vomiting should occur, keep exposed person's head below the hips to prevent aspiration (breathing liquid xylene into the lungs).
Aspiration of a few millimeters of xylene can cause chemical pneumonitis, pulmonary edema, and hemorrhage. Note to Physicians: Hippuric acid
or the ether glucuronide of ortho-toluic acid may be useful in diagnosis of meta-, para- and ortho-xylene exposure, respectively. Consider gastric
lavage if a large quantity of xylene was ingested. Proceed gastric lavage with protection of the airway {rom aspiration; consider endotracheal
intubation with inflated cuff,

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove ail heat and ignition sources, and ventilate spill area. Cleanup
personnel should protect against vapor inhalation and skin or éye contact. If feasible and without undue risk, stop leak. Use appropriate foam to
blanket release and suppress ::ﬁors. Water spray may reduce vapor, but does not prevent ignition in closed spaces. For small spills, absorb on paper
and evaporate in appropriate exhaust hood or-absorb with sand or some non-combustible absorbent and place in containers for later disposal. For
large spills dike far ahead of liquid to contain. Do not allow xylene to enter a confined space such as sewers or drains. On land, dike to contain or
divert to impermeable holding area. Apply water spray to control flammable vapor and remove material with pumps or vacuum equipment. On
water, contain material with natural barriers, booms, or weirs; apply universal gelling agent; and use suction hoses to remove spilled material.
Report any release in excess of 1000 Ib. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: Little bioconcen-
tration is expected. Biological oxygen demand 5 (after S days at 20 C): 0.64 (no stated isomer). Ecotoxicity values: LD,,, Goldfish, 13 mg/L/24 hr,
conditions of bioassay not specified, no specific isomer. Environmental Degradation: In the atmosphere, xylenes degrade by reacting with
photochemically produced hydroxyl radicals with a half-life ranging from 1-1.7 tir. in the summer to 10-18 hr in winter or a typical loss of 67-86%
per day. Xylenes are resistant to hydrolysis. Soil Absorption/Mobility: Xylenes have low to mederate adsorption to soil and when spilled on land,
will volatilize and leach into groundwater. Disposal: As a hydrocarbon, xylene is a good candidate for controlled incineration. Contact your supplier
or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. '
EPA Designations o OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65) '
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239, F003 (spent solvent) ;
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per Clean Water Aét,

Sec. 311(b)4); per RCRA, Sec. 3001] _

Section 8. Special Protection Data

Goggles: Wear protective eyegiasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seck professional advice prior to respirator sclection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and. if necessary, wear a MSHA/NIOSH-approved respirator. For concentrations >1000
ppm, use any chemnical cantridge respirator with organic vapor cantridges; any powered, air-purifying respirator-with organic vapor cartridges; any
supplied-air respirator; or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or
storage tanks), wear an SCBA.Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. Other: Wear chemi-
cally protective gloves, boots, aprons, and gauntlets to prevent all skin contact. With breakthrough times > 8 hr, consider polyviny! alcohol and
fluorocarbon rubber (Viton) as materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airbome concen-
trations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by
controlling it at its source.('%" Safety Stations: Make available in the work area emergency eyewash stations, saféty/quick-drerich showers, and
washing facilities. Contaminated Equipment: ‘Separate contaminated work clothes from street clothes. Launder contaminated work clothing
before wearing. Remove this material from your shocs and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good per-

sonal hygienc after using this material, especially before ealing, drinking, smoking, using the toilét, or applying cosetics.
Section 9. Special Precautions and Comments :

Storage Requirements: Store in clearly labelled, tightly closed, containers in a cool, well-ventilated place. away from strong oxidizing materials
and heat and ignition sources. During transferring operations, ¢lectrically ground and bond metal containers. Engineering Controls: To reduce
potential health hazards, use sufficient dilution or local exhaust ventilation to control aifborne contaminants and to faintain concengrations at the
lowest practical level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid processes assatiated with open evaporating
surfaces, and provide sources of gas release with enclosures and local exhaust ventilation. Use Class [, Group D electrical equipment Administra-
tive Controls: Establish air and biological monitoring programs and evaluate regularly. Consider preplacement and periodic medical examinations
including a complete blood count, a routine urinalysis, and liver function tests. Consider hematologic studies if there is any significant contamination
of the solvent with benzene, If feasible. consider the replacement of xylene by less toxic solvents such as petrol (motor fuel) or white spirit. Before
carrying out maintenance and repair work. steam and flush all equipment to remove any Xylene residues. )

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Xylenes Packaging Authorizations Quantity Limitations ' Vessel Stowage Requirements
DOT Haurd‘ Class: 3 . @) Exceptions: 173.150 a) Passenger, Aircraft, or Railcar: 5L a) Vessel Stowage:

ID No.: UN1307 b) Nonbulk Packaging : 173.202  b) Cargo Aircraft Only: 60L b) Other: -

DOT Packing Group: II c) Bulk Packaging: 173.242 .

DOT Label: Flammable Liquid
Special Provisions (172.102); T1

MSDS Collection References: 26, 73,89, 100, 101, 103, 124, 126, 127, 132, 133, 136. 139, 140, 148, 149, 153, 159, 163, 164, 167, 171, 174, 176, 180.
Prepared by: MJ Wurth, BS; Industrial Hygicne Review: PA Roy. MPH. CIH: Medicil Review: W Silverman, MD

Copynght © 1992 by Genwim Publishing Corp Any 1 use of reproducnon without the publisher’s permussion is prohubited Jidgment ¥ 10 the sumab
ae ly purch (¥ bality Although le.care has deen taken i the prepaniuon of such information, Gemum Publistung Corponaton extends
ho responaibility as o e accuracy or unadiliry of tuch wlormauon for sppiicaton © e purchasers mended 2¢ of for consequences of o use

lity of infor herein for the purchaser’s Jurposes
N0 wartanties, makes no representations, and ssumes






